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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the image 
quality of a moving picture by performing a two- 
dimensional display of impulse type using an optical 
shutter. 

SOLUTION: The display device 1 is provided with a 
signal shutter 10 and a back light 20. The signal shutter 
10 is a liquid crystal panel in which a plurality of data 
electrodes 12 extended in parallel in the scanning 
direction (the direction from A to B in the drawing) with 
one pixel width and a counter electrode 14 which is a 
sheet of solid image electrode are disposed. The back 
light 20 condenses light coming from a fluorescent tube 
24 with a condensing barrel 21 and a lens 22 in linear 
light having one pixel width in the scanning direction and 
a length with which all data electrodes 12 are irradiated 
by crossing in the direction intersecting the scanning 
direction, and the signal shutter 10 is irradiated with the 
linear light. The linear light travels from a place A to a 
place B in the scanning direction by the rotation of the 
condensing barrel 21. Namely, each electrode of the data 
linear light traveling in the scanning direction in one pixel 
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electrodes 12 is irradiated with the 
width. 
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[1(1**2] ±B*Mfc#W* J . ±B*tt**:-h1BJ& 1 «> 

a r. t ^mti-Stt** i l-B 

lit** 3] ±15***^1*. ±esisn**Jte««3t«- 

[zi&ZX Pmt 5tOX'S)5rt t ■+ 2> 1*** 2 

{cBfc 

±bss i ©jsrifdWiR * ^fcm i mm& JtESfi 2 ro^isi 

1 <^S« t » '>ft < fc fc-tB* i 

^2 0««^(DF B H-> ±B«*fc#*fcJ:3-hElMK#0> 

tzl± 3 i£B*t0>£a*£1t. 
[«**5] _tESBl»Sri 5 . _hE*2©#GHC»ofc 30 

t-rstS*JS4 icEfc©*^*,, 
[S8W©SMfflftift91] 
[o o o l J 

[0 0 0 2] 

[tfcJfciDftffi] ifr¥x DMD (digital micromirror de 
vice) ^LCD (liquid crystal display) a^^SSil 
t LX£<i&t>tlZ£.l\Zt£ifZo L*»U CRT (ca «o 
thode-ray tube) Kit^T, fMfcS:*^ Lfc&t 7 4 
K • -ir 7— ftLfcDMD • A 
M— LCD (7^f^^HJ^^lLCD^) I- 

V > fcEII® *5 iV7"Dv?ii'v'3>'lLCDiaiMli 

[0 0 0 3] rni4CRTO|8** J jRIIR**** ; f-'^*> 

DMD-^LCD/JSS^Jt (iEPfcl-liffiSi!) Sf^ffc « 


9, ^lcBB±^^^$ttT^5*-^ KSS^E 
[0 0 0 4] r©^lCOV^T, ^l|a]LCD#— 

|l@LCD7*-7^i) fc#L<B*£*t-C^ 
5o -Tfcfc>*>* SlUIWSftlK * 5 2 0 d e g / s SS 
leftSfc, PlP$10 0%(7)*:— KM*^iSet*«i 

«pfBtt* 5 2 mm^tt^wmmm^mn^it^mm^ 

ft 5) u^i*)TL*5i ! « ipf 2 0%o*-;w 
KS*^Se-c-te±«Lf¥(Mds 4 (j^Ml-Jt-^iftfPi^ 
rojiifC&MW^JS^tU-ftkft^) i^'Hcih* 0 , 

«B«©BS^W 5 W ftv % ) ^ ^< *^ L * 1 ' 

fflP«8ic*H-5#;jSi®iiffW (*>-5-v^KI*-s»IB) 
[0 0 0 5] r^SrlftWi--5t. Hp*i 0 0%<d*- 
/!✓ KSx-< WC*I^ HI 2 4 (a) l^-T^ih»ft 

ftmotomK 1124 (b) ic^-r<t 9 3 

HI 2 4 (c) ici^i-i 5 ft»S (»*) temmwn® 

[0 0 0 6] *fc, iP$2 0%©*-^KIS*SSf 

-en, in 2 5 (a) i,z^i-^±mm^ (ommK 02 

5 (b) |C»i-J:$fc*¥#|tBl£3/7-f-/UK«>** 
■C^fbUTtfct, h7S'*>'^J:0»M»* 
(6jlC|g^-r'5»« (»#) ^(tWffli|£z5 s Il 2 5 (c) «C 
^ti?l:±i:5i 5 , 1212 4 (c) |Clt'<T*<ftoT 

v^5o Hi 2 5 (b) ror^r h?y*yiH±t 

rn/555fe<7)±mifffl5^ s 4^#-f^J^Si:^x.^ 

[0007] *L-T, MP**»*^hSv>CRTOJ:5 
ft'f >-/^^.®«*ise-c-{4, HI 2 6 ( a ) tr^-T^Jh 
mm^^mK 026 (b) »c*-t-«t 5 ic7k¥*isi 

tfltl«B±Uftv^ (fcL<tt:B«-Ct 
ftv>) (02 6 (c) ) , -tti:t>h. ^ixfrft<v±m¥ 
mU & 5 t ft 5 J^H t % x. b H -5 o 
[0 0 0 8] 

[»W**»*LJ:5i:i-S»Hl *-"e, DMD^LC 
Dffro^JB**? (sz-ry^*^) -AWt^Tfe^MP 
^Sr 2 0 %^lcTtf 5 r t K J: 9 , ftiBtfe**^ t 

[0 0 0 9] U/4»L, LCD§©?H)?^SSfif 
Btfflt 0/45 1 o~l 0 0 in s] g£&g-C*>*. 
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it, 

%w.<omotifffl= i y k) mm- * o 

Xm 

bttVs & [ms] *-4r-0>mmft&HtM#&mt*£ 
[ooio] «*e*#&#rt?*L«v*$t>fc* 

TN (twisted nematic ) i&giW&lgM&foWL Cms] 

HJpfctt»)ST5ii*l>]W\ 

ytm<Dffla#tm= i 7i/- a «ra-to 

[ooii] *fc, ^MWfl^ff r#M¥3-i 4 6 9 
2 4 *4MR (£»M 0:¥^3f (1991) 6^21 
B) J tSXTMMKmfHt&k r«FM3p 4 _9 o 0 4*&tt 

(<2iMB : ¥/£4*f (1992) 1^138) J Kltt, 
2tfc<0FLC (ferroelectricliquid crystal ; §£f£fl; 
ttffi A) '<*/Hfc JB V *fci*»S LCD #fEtt $ jt-c V » 
■5 0 tLt, rCFLCD (ferroelectric liquid cry 
stal display) tt x F L C/^/^iR LfcjfeS®ffi"tB 

[0 0 12] JWBWtt. ±B©IHHj&**Bfc-*-6fc*lc 
[0 0 13] 

[WW***-*** *:*©#»] #»3H©**SS«tt. ± 

[0014] 3t^-f y^*4l*.fc**Sit^*s 

[6i) \^\mmm n> litis, t 

ftt-s? iy- h««-C*l»$iT.5!B*) *T*3t-f 
«IS±©iB*. TFTT-Spy-^OFF^ft-C^-S 
ft (::&&. 

[0 0 15] *r-e, ±IS<75tS/«ro«t 3»c, 


4 

h y **-ei*flWB«i, TFTtiiiitii) 

j£U 5li^^feT*jgW)1-6i:t tic, rroJg&frKife 
ffi*(6li:^^-r5*(6] (*2 0*l6j) ©1I*«0*« 

[0 0 16] tot, ±IS®«*lcJ:*ttf, iSJ^* 5 1 2>c 

[0017] *3B9?<a*^3£g«:> ±IE0^JS*/i¥*i- 

[o o i 8] iisro^icio, £«bK, its^fa (IS 

lfij-C*< L;u&##£^s#ft^»io train- 
s' tfcj;:, RH«*naiB*«)*«>aia (*^h:rw) 

[00 19] Lfci^t, 3t'>-vy^*fflt'»fc**i6« 
[0 0 2 0] **W«)*^SS«tt, -hlEcDglMS:ft?^-t- 

[0021] ;:-c, fc^fc^AH-fslM**** l B 

[0022] t:t, ±fB^«fi)clc:J; 9, ±fEBHS^± 
Mlin t ##S»Rtt<0}MIII] t 'J^*> t 

[00 2 3] *38W«5*^36B»*» ±IE£OgiM^«??*-r 

* ixfciB i mn^-tiea? 2 o^rS] ic^ft*^^ s n 

fcf l©SSi, i: t±fE^lo^(S]|cjffiS!:$n 

fl5*a^^*riRlffi« Lfc±E* 1 <OSS t ±E* 2 ©s 
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[0 0 2 4] ±§&<Dffif$.\Z&<9 > ±E*^«« 

[0025] r*uc±«K ±mm*mwte. m^-mmt 
K<DM&tmmLxmM i s<*/i><D&mm<Dmm • 

[0 0 2 6] ±ot, -hfB^SIBtts mmfcxhzm' 
inmZklzmW}VX%H#;3tX-M&-F?>zbicJ:V s 

[00 2 7] ^±w.t 5 tc, ±.W&m'mw.X'\t., 
^^Srft^">-Y y 9 IdJBV-C-f >'</l>x!§l<D 2 

/^/kd ± 5 9 oRSHas/jiv h y 

So 

[00 28] **W©**3fi«»4, ±fE©RH«r#«W- 
[0 0 2 9] ±S&<omi&\CX*). ±flE*jj*§g« 

m i maw i o*iaj^«*ic4>fij sjvcir^fc 

[0 0 3 0] B*fc3taJflB*t**LT^S}H 
[00 3 1] L7b^ 0 r, Rf*>S^I4WlCfl|ofc**tt- 
[0 0 3 2] 
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mm^^^xm i t^hm 9 KS^-ctaw-t-juf, jw 

TObtstOX-hZ, 

[0033] *nM<DBM\c&i>nm$im-t. ^9mm 
sl, ze>mftftMbmMLxtgfkmmnE.X'mM 3 '<* 

/wSriSii • fttisMteMU-fZ Z.bX-4 y^y^S© 2 & 
io [0 0 3 4] &*5, ***0»|RT»W:, 1 &7C*^Hf^ 

m*XlbZ>m%r*s*y9 1 0 (fftft) aflw«*£|c|4# 

[0 0 3 5] mi a, *mM<oBM\tmz£m&m 1 o 

20 jg) 2 o b&ffiz.xmi&£1nX^Z Q 

[0036] 0 2 »4, ±m^mm 1 w i ucte***^ 

-C*>S»ft'<*/u m^->^ v9 1 0) co*fifeSr^-r« 

[0 0 3 7] HI2 (a) iEW/ty 
^ 1 014, x-^Sffi (Xttft:, 1 2;6Sffi^ 

2mM) i 4^iaia^tvfc^7^s«i r-^ 

2 33j;tmftttil 4Srrtfl!|{c:^$-ii-Ti2B$ 
mXy^mmi 1 • 1 3 <7>:51-JigMS£fjh£iJ 1 5 Srffl 

30 v>riA5^t>*ix, ^wratc^aii 6^aA*tvr^ 

[0 0 3 8] ^LT> El 2 (b) (c^-f-J; 5 ±fe^f 

r ITOj *5a»«>aW49*-^ 
1112 (D L 0 ~D L 5 ) *S 1 H**g-e^*[Pj (H) 
*<Ote«A*»P>teBB-v(D*l6j ; % 1 CD^fa) 

sg{k->y ^ v (sio 2 ) a>b&&89i&i&ttgt (H^ 

■Sri") l-J:0*®^BI$tiT^5 o $P>(c, {-ojgjt 

ttBiRjfflsaisjssH-c^stiTv^. ^ cogent l 

[0 0 3 9] ifc, ±|S^f7^»« (^2<DX«) 13 
(4, I TOf!)>f)/j;5 lttoSRWffil 4 

(DCOM) ^^$i%TI/>5. ^WMlPlSffil 

4i4, 0ij*.tfs&{b->y (s io 2 ) *»e>*saw* 
(o-to&ft&mAmztixM&ztixi,^. r«Dffii6]8i 
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So 

[0040] ±b«s i 6 1 lt<4, <&mmt±Wi§B&m 

tf»TfB&1K*& LTf4, 0»J;U4>W ^A-*-?fy 

[0 04 1] Bllc9i-J:9lC ±e***«i 
tt, ±IBff y?10 1 . 5 in m] t?^ 

£18-1 9T&S;iX, £<blc, -^(DMftfal 9 (Oft 

[0 0 4 2] ±K«3t*19W:, FLC (ferr 

oelectric liquid crystal ; 3i^tttt?SS) '^A'TS) 
1 0»c-$a<B5fcLfc3fc£jS?< tOTfo 

[0 0 4 3] ±IBft#^-r y?10 <£>1?|$;T, & 

[0044] ftj8, SMft-eii* il[»a*WB^*^tT 
J4, TFT^WT^f^f Jrffifc^V ^ffiv hJJ * 

T, ±IS«»->r y* 1 0KI4, m&'<*A'i:&MViG. 

[0045] lUfflv^ &&M<Ds<y?7 

4 h2 OtCo^Ttfcl^-rS, /<y*?W I- 2 014, ISft 
* (#*) 2 4 4?) ttJfc3tSr**1W 2 1 tc 

J;t)L'yX2 2lcI^ l^>X2 2 l^TSpfT&^fci: tt 

[00 4 6] ±IM(l3t« 2 1 J4, Rltiro«iJffi(C±l5** 
•So *:LT, *ftf£i2 1*54U<U>"X2 2 13, 5Wfi2 

3T?s»$*tfc**s, ±fa£fi2rfa (f i©^) i-i 

B*«£ITI-*#3*U 5*— 2 (DLO 

~DL5) <D±T*l£&%fabW.&-fZJjfa (H2«Oj 

lcR£&*i-tv^S. £<bt;i, £3tet«2itt. ®isi-aw 

£T\ «3t*l 9^»»i-6i»tt***aE*lSl ({4BA 
d»e>{t«B) MliDLO- 
DL5lt *3t*I*U-tt«AA»6)ffillB*t?»«li-Sl 

[0 0 4 7] -t LT, ft^">-V y?10 CO#mS^^>® 
/EPPAni, ^y^7W h 2 0<OftJtfii2 l<D|Hltet*5p 
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[0 0 4 8] £fc, H3*J4tfl2 4 3rfflV^T, ffiOjfeS 

-f-ftfc>*j, jfe3lEStfV<y h 3 Oft. ilIIO/<y 

h 2 0 <DKt><0 {zm^->* y ■? l 0 i 

io [0049][213(a) 4 ? {C, ±EjfeSE3l©'< 

y*7-f h 3 014, 7^ hSB (ft?!) 3 1 , (SB 
2 AO 4 0, iItRE*M£3 2, <S*«3 3*S 

[0 0 5 0] 114 (a) {ZT^-TXo^, ±IS^«4 0 
»4, I TOltl (£3tt£) 4 2:}o4U J I TOiS (ft 
4«i) 4 4^^*X ; e*HgaS:^^^7^St5 (ft3cD 
g«0 4 l&XXJWfyX&tii (*4<0«R) 4 I 

TOH4 2 • 4 4&rt«t;i*triS]£-a:Tiae£;h<, PT# 

7*S«4 1 • 4 3<?5^SPiJSitJtSJ4 5 «9 

[0 0 5 1] LT, HI4 (b) (C*-fJ:5>tC, -hfE# 
7^.««4 1 14, Affile: I TOi>645*RoaWft I 
T01S4 2 (SL0~SL5) liS^b 
T^Si^TV^So JErLT, I TO«1S4 2(D±|c|4*fe 
IMS (H**"f) ^BSc^tt, $blc^co±(cgei6]M 

[0 0 5 2] *7t, ±15^7^X^4 3(4, MilCI 
TO«a»£>ft£lMfc0a91fe I TOS<S4 4 (SLA~ 
so SLG) iUTOti4 2i?fflC, ITOli4 2© 

TV^S. *UT, I TOS1S4 4»±|C|4te^aS (El* 

[0 0 5 3] ±|H**«4 014, ITOH44tIT 
OHI4 2 toKf-WHSrfniJPi-Srt-C, -tcDW^W 

io 0«ffi4 4 t I T01S4 2 tWKlC— *-(75lH4(0®JE 

So 

[0 0 5 4] )fe*J, ^C0^«tS4 0<Dtf7Xm&4 3± 
<D I T01I4 4l4i&-f Li>'<*—=y?i- S^SI4/i 
^o r^*>*>, E5lC^:-rj;5lC, tfyxmfa4 31.1C 
ITOH14 4' (SCOM) ^tffit«Lfct 
so £K (f2(OM/^) 4 0' Sr, iSI«)'' ! 5'^5 
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r<75j;5»-, 1101^44' z^frnteb-rz-t 

[0 0 5 5] @3 (a) (C^i-iplc, ±m^m<7)^< 
yty-i h3 0lt ££t£4 OSrffll^T, hg|33 1 
ro^3tl=3 1 a75^mfc^^5liRSW«3 1 d^Til^ 
Slt«3 l d<7>5gj®tttiiL&-t6flift (-*i£(Slcs& 

t+s) srst*^, ami-sis* (-hzmzp&b 

>fc£*5;o>57!>>£3iiJ#p-f 5„ l-ftfrt,, ifeSIS 4 0 T-ife 
7fc£*fct£iIiRK#t«3 2&igi®$-ar, te3t$-ti:^V> 
ttilt^S:t*«3 2-CSW^-y:5o -WjltRSWS3 1 
d • 3 2-CKA*i**W L cftli, A./4«3 1 c ^K*Hg 3 

[00 5 6] fciS, ^tRK*M£ 3 2 <om^tmt^+^t£ 

Ltz{%fttfUlt$&*m&ZttMfttiiX~>^ y*$)J|l£ 
£1* 5 J: o KM%i$L 3 3 £19: »4 6 r i: 
[0 0 5 7] -^JCfciJ, ISIC^^y'f F3 0t 

[00 5 8] ft**, ±fEiiiR£#t« 3 1 d f4, ftS3M 
SScDDBEF (Dual Brightness Enhancement Film) S: 

V^t£-K:i4, j&3£«4 0 £S&K*HS3 1 d fc^WJcS 
RRM«3 5 t Lfc«3tS*A*LTt <fc 

[0 0 5 9] -t Lt> 03 (a) IC^H" «fc ? ±Bjfe 
»^y^7-f h 3 0J4, ^«4 0co?Sf B 4 6 
^Ste^te!) ©Erfi]^filS:StRKIt«3 1 dic<fc!3, 3 
ja-t--5^3tw®3ttti:¥ : ftt> L< \*\S.&£it1zftWib-t- 
-C*S:*aii*ttti: U ffiA 4 6 WBfiftttfiSrfil 
2 0° -4 5° ««■ 5 r t Sriiilttfi 

[0 0 6 0] Lfc/45oT, IH 3 (b) Citi^C, 
yt7<< Y 3 0J4, ^*«4 0C0 I TOlS4 2-44 

^h2 0 (Hi) tuniilc:, 1 PI^4S«)3tSiaffiSrjtS 

[0 0 6 1] ±|S*^a 1 14, ^SS«/-! v 9 

u v 2 o • 3 o^<7v<-.y^7-f hzjs 

Sr*36*l6j (x-^S^l 2 ©Jgl^fa) 
£fca*T»#*ttfJ:v\ iot, ±fE3t*£Sfi l (4, 
S^<y^7-f F20 • 3 0©**Cft#UV\ Lit 

[0 0 6 2] :;t, 0 6~0 9£/8l^T, 5/ 
*10 (0 2) i, «4 0' (0 5) *fl|;fcfcjfe2t 


(6) 

./<? 

§yc7V< •y^^'T h30i 5rte^-g-fc>-B:fc**^B 2 tco 
^Ttft9H-3 0 0 6t4, **3g«2©«riEJ3J:t«t*'> 
1 0©ftf^liRaSr*i-«*H-t?*)5. 07 
14. ft-§->^s/^ 1 O<7)**ttffi4r*-fm^0T-fe?> <) 

0 8*54:00 9 {4, *Stg4 0' ©S-Wfejo 4 tfff •*§--> 

[0 0 6 3] 0 6^-fJ;5«C % l2&gL<D^y 9 y J h 

3oiao fe&ztitzmz. &m&&<Dm£k 16020 

[0 0 6 4] 0 7 Lfcfl;^ S L 0 ~ S L 5 

14, *StS4 0 (04) *fc»4^«4 0' (05) <D 

1 TO«l4 2-T-fcU, 1 0»dJ4rttt 

[0 0 6 5] o#*fc, HSfci^igSrl^T, sfe^M 
W /<s,^7^h3 0 (0 3) JC^«4 0' (0 5) 
20 fflVfc»-&rojfeaE«4 0' *>J:tWM"J'-*5'* 1 0<0# 

[0 0 6 6] 0 8ICI4, 0' W I TOtffi4 

4' (0 5 (b) fliSCOMt$^) — Pn*D"t--5S£E 

t, *$fi4o' oiTotft4 2©ioti, mm 

U, W, 2 «H (0 5 ( b ) t?»4 SL0, SL1, SL2 
bmm) ^ft?ttWtoi-Z>mj£bi>mi,z.7jiLXhZ> 0 

ttto. V.MSL0, SLl, SL2©^-(5y/±(OS 
WON, SWOFFJ4, 0<Jx.»4fl;ffiSLOT*l4, 

30 8 x t o x*mm s l o 0tt&j9t%aiitttt t * u , ^ra 

0 x t OfliS L0<Dg|5^S7t*Sii^i:^-5r t 
Sr*ttV^ 0 /«c*3, t 0»41Bi^Sfc<9(D^«raSr 

1 / 8 [cttmLtzmmxhz, 

[006 71 09 ICte, {g^>* yflO (DftfamM 1 
4 (0 2 (b) -ej4DCOM£3l*) --EnJ!)Di--5liJE 
fatv/ty^iowf-^tlnrofoiS, £ 

IAS, ^2«S, ^3«S (02 (b) T-I4DL0, 
DL1, DL2. DL3t*/T) ^tl^tlfQto-tZm 
E.b&mfc7jkLXt}Z B TitJ, tiDLO, DLL D 
40 L2, DL3©^^?y^lOLevelO~Leve 

1 8 14, mvmm ( t o x 8 ) r b <r>mm • #mm<DW: 

PST-S^LTV^. W^I4, ttffiD L OWBfPfl- 8 x t 
0-0 X t 0(OStR»raiC-W$nfcL e v e 1 7 14, ft 
W- 7 X t OT'flJI^-vOii^VO— i^{kLT, rtt 
MS4 0' <^mfiiSLO(OSl5^5SiS^i:/i 
•Sfcfe, ft s/^ 1 OOlHiDL 0£O^f4rcDjS 

Kwra ic 7 / 8 mmzimmwm t * s ^ <t lt 

so [0 0 6 8] y_kCDj: p |C, ±E**«« 2 T*I4, 
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Mto^yt 74 h 3 0ro*SE«4 0' V>&nmMttSL 

0 ~ S L 5 tfltmi&tkWtt te^X\,^Zffi^ m^-isw? 

1 o <D&mmmftn l o ~d l 5 

JIVO <t fiH^tt WflE-V 0 tCDfnlJP^rawtfcSrfiiftl-t 

*, 2*5E#PlifW***«#bix4 (87) . ±15 
^8l2tl±, #W*«J*»i«*IW34*# 8 x t 0 

[0 0 6 9] ft*5, ;^Sfi4 0' tS.fctfff^v'-V * 
* 1 Ot?fflV>fcffiSli, BDmtiCFLCffltfcS 
SCE8ffcO, tO=l [ms] » V 0 = 1 0 [V] 
-C-ifcS, 

[0070] mm<nwm 2 3 ^m<oi&nmm<r>mm 
t*5 0ffe5„ tits. m.m<D^si±.. mm<Dmm<DMm 

»9**J6o»lBllc*5^Tt*«>JE«lwfliJorfflv^5fc 
©its. 

[oo7i] mm<^mM(omm 1 k^ss?^* 1 • 2 

K4*-U4\ 0tjx.»ilSl9^L7bJ;5l-, 
0©liDL2*!SlCL e v e 1 0 W*^ttffiT?fco^i 

*§3\ *isdl2 (02 (b) ) {zmic^m^ms.^ 
f^Lft^x»ifte>ftv\, ittfiffi^i 6^a:«EmffiSr 
epAp-fsr <fcu:ft37i#, jglli 6 fc«Ib«H±©sl5fl:* 

[0072] #*jfe©^iffiT*i4, 

[oo73] ci) nm&&m-rzijm 

2 <7>tt*? •? 3-tESD L 0 ~D L 5 &&mM<DMWtiX 
|6]lc2##JLfcSffi£{£ffl-r3*fe/4Sfe£>o 

[0 0 7 4] 0 1 0 (4, ft 7^10 (0 2) ©ft 

io' <D*j««:*1-«aBI-ca!>s. * 
*j, ftf-yf^ i o' (4, 7*— *msi 2 ©ftfc> 9 ic 

x-*«s mimm) 12' *ri-5jK*i& 

[0 0 7 5] -f-ft;b*>, HI 1 0 ( a ) (C^-f-J; ? ± 
EflMH'-rs'* i o' i±, f-fmmi 2' #KR£;h. 
fc#y*ffi£i it, »|4)iffii 47»5SS:$nfc^7^ 

f-?tsi2' tezxtntfanmi 4& 

fi«t;i*tfr£-t!:TSaffi£*U P}#7*»«1 1 -13© 

[0076] tu, Hi o (b) izm-tx ±ie 


(7) 

4f-^iSl2' (DLU0~DLU5, DLD0~ 
DLD5) «$*ITV>5. ft*5, r<7?x — ^ttl 
2' »4, &\z.tfmt'>V 3V (S i0 2 ) 

[0 0 7 7] ±ia#7*g&l 3(4, *S±(C I 

TO^ibftS l&Wg91ft*t[6]mSl 4 (DCOM) 
io *SJ*j&£*LTV*S. ±|E*ft 1 6 t LTI4, 3S 

[0 0 7 8] ±IS<7)^-x-^«ffil 2' (4, ft 

fiz+S'? 1 0 07- ^HHl 2©411DL0~DL 
5 (12 (b) ) (^lcO*(6]) £ 

K^f 5 fRiStf) ft 9t% m left o T 2 o tf>fp*£ |C ~ ##1 $ 
n*:JB#t*#L-C^S. -f-ftfc>*>, 9****9 10' 
<7>#7xmffi.l 1 KI4, liDL 0~DL 5AS#H£ix 
fc^f, ^4x^tU®1SDLU0~DLU5 (12' 
U) feit/mffiDLDO—DLDS (12' D) 2>57£j5jc 
20 £jxT^5„ ft*3, ##J0V** — ^J42^fd-Cft<-Ct 

[0 0 7 9] -t LT, 2»W*iXfc«ail 2' U • 1 
2' D»4, IBBiJlc K?-f/< I CJeS5<ft*iUB«l*nS. 

JMfcttlCtt, ©fill 2' u^*srmatL-cv^sm» 

JR1«S) 12' D-DC/7^*8i5fc 

nu ms (mm&, smms) 12' u-dc^?^^ 
£&5fcfe©mE£EP*p-rSo r^uct^ Rsie^ 

[0080] ;rf, 11 1 1 tsiOT 1 2 4rfflv>T, ^ 

^^■2 (136) |d*3V^T, ft 1 0 SrJhieff 

*ft*^10' (eB#^X.7i»-a-(C, jfeffl£4 0' Jo 

.tr^ft^-v'-ti/^ 1 0' ©#ms— BMio-fsmffifco^ 
t?tawi-5. ftfc, aTx♦^4-Sl5<7)ms^co^^x<D^-lft 

[ 0 0 8 1 ] m 1 1 fe(4, jfeSES 4 0' ©IT Oti 4 
4' (0 5 (b) -CI4SCOMi:*^) —flUPl-Smffi 
i£*tg4 0' ©>ITOlg4 2Of0lg, 111 
40 S, ^2li (0 5 (b) T-I4SL0, SL1, SL2 

ft*3, tiSLO, SL1, SL2©?^;>'^1©S 
WON, SWOFFIi, f5"Jx.(4mSS L 0 "CI4, — 
8X t 0fmHSL0©g&#riS3teSiS#l®fcftt>, ^fW 
0 x t 0T*mif S L 0(D&fttfm¥Mi8iVtWitte?>z\b 

[0 0 8 2] 01 2(^(4, it*** 1 0' <£>*fftf[; 
Si 4 (010 (b) T*(4DCOMt«^) ^fn^p-TS 
ISi:, ft 1 0' ©f-;?lil 2' ©H 

bo msi2' uwigoms, nit, ^211, g3t 
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m (IH 10 (b) T'liDLUO, DLU1, DLU2, 

y?io' of-^tii2' <Do^mmi2' 
omm, miw&, &2mu, $3t« (mi o (b) 

"C14D L D 0 , DLD1, DLD2, DLD3i**) 

[0 0 8 3] til 2' U (DLUO—DLU 

3) tJitftil 2' D (DLD0~DLD3) 14, jfe 
^m.<D^y^7yy{ Y 3 0 frblttfmfti £tlZ>tiffflia*£t 

[0 0 8 4] f?ljx.tf, fl)ffiDLU2f4, 

7-f h3 ofabyt&mtoztiz&fm- 8 x t o~i 6x 

t 0O|HU=H:**©*:»«)«£Ei*Bn*PS*L, Jfc 
/4*IS*t£;ft-ftVMi#Sil 6XtO~40Xt 0<Drai-(4B# 
W-8xtO~16xtO htimm&toW.E.&ftiJjaZtl 
TV^, mi-^LT. W&DLD2J4, itS©^y 
h 3 0!6>e>^Sfigtt^tl,5B#ra 16xt0~40 
x t 0(DWlci4*^(0)ti6co«lE7i5g]j!ra$tt, -^co^, 
3tri 5 J£Uft£;ixftVMl#flS]4 0 x t 0~6 4 x t 0 (.-ft£t> 
B*W- 8xt0~16xt0) c9F<8(c|4f$l!3 l 6 x 

t 0~4 0 x t 0 biimm&<DWJ£&Q}to£tiX\,^Z>. 

[0 0 8 5] [2] ffim'<*/Ui;mftZjjfe 

<< hm<OM%Mb<Dm^. «jttfl 71/- AJl^T'ffitt 

Ell 3*»feH2 3«rfflV^TRWi-*. 

[0 0 8 6] £T , 0 1 3 *5 ±1*0 1 4 £/B^T, m* 
fty?10 (12) *54tf*i^-Mvw5 0 i, *fflg 
40' (05) fcfljtfcjfeaEffiO^y^W h 3 0b& 
*fl^t>-e:yb*^e3JCoV>Tlii^-f 5, 01313, 
3 atftjft <t , ft^->+ ^io *J «t iFHtflt/** 
A-5 0<DW>i¥WM$:7f:-f1&&.mX'3bZ> B 014 
14, *tflt^*/V'5 0©«j«Sr*-t-«S;HT?*)5. 

[0 0 8 7] HI 3(C^-f 4 5tC *^e3!4, ft* 
is^y? 1 Ob tfS©^ y ? y 4 h 3 0 ffiJ<OfH3tffi 1 

[00 8 8] HI 1 4 (a) (C^-T J; 5 fc. ±12ffi«'<* 
5 0 f4, I T OHIS 5 2 • 5 4 as-ttlWUER $ Jxt 
^7^Sffi5 1 -5 2^ I TO®fS5 2 • 5 4 SrrtffllJ 

«cMifi]^-^Tiaa$tt, ffi#yx&m5 1 • 5 3<z>wa 

[0 0 8 9] * LT, El 1 4 ( b ) IC^-T 4 5 tC, ±|5 
#7^SS5 1 J4, I TO^^i^lb^?)/-?^— -V 

R4V^OITOti5 2 (COM2) rfSffMSft 
TV*3. ftfc\ C1CD I TOtffi5 214, W*.tfl6{fc;i/!J 
=1^ (S i 0 2 ) ft>fcft£]S9Jft!fe»|jt (H**-f) I- 
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i4, gei^si (Ei^-tt-f) ^7t-v^a^c7)-ttgaip]*a 

[0 0 9 0] ±iE#7*S«5 314, *ffilC I T 

0^7J^P>/,C?)/n°^— -Vi/L^CV'-^^cD I TOtffi5 4 

(COM1) ^fig^tbTt^o ft*>\ w©#|6]WS5 
4»4, «x.tf»<b^y a> (Si0 2 ) 

mm (la^-ar-f) tj:9*«sn-rv^. 
»SHS!«>±tii, emu <B**-f) *9^^«a«)t 

[00 9 1] "fftfr*,, ±e*t«^<*^5 0I4, I TO 
mt§5 2 • 5 4$t/n°^— = V^LftV\££l&ltl4, ft* 
•>-V S'^10 (El 2) b LTfflVfcF LC^/l-ilU- 
cDHI/fcTfeS,, ^LT, 5 6 fc, ff^>-Y 

vtiob mmz, mtmitm&tbz b DHan© s 

[00 9 2] ftjS, 5 6 KL3MS«tt«ft«rJBV»fc0> 

<4, fliatttroaE^assrttCfcfe-efca. 4ot, m 

#*©*flS©ia«fcf&R£Lft^»#fctt:, ttAi".5« 

[00 9 3] ^ LT, El 1 3 ic^-T 4 5 .tlEWItft^ 
^5 0J4, flT-S-^y^ 1 0 t7 KV^filfciiaES 

Ofcimv't ^10 

[0094] rrt?, Ell 5~Ell 7, Ell 8~EI2 
0, EI2 1~EI2 3£#J!8L&asp> s Mfi4 0' 

1 0<D#«H*J4:Otffi«^/P5 0 

30 *>JfT!ft^1-So 

[0 0 9 5] 4-f , El 1 5 a>E>g| l 7 Srffli^T, 
13 (Ell 3) »i*3V^-C, *Sfi4 0' , fi^-^^-y^ 

lflKo^TRMtS. ftJb\ WTT'f4-gBK>mii»-o 

[00 9 6] El 1 5{d{4, **&4 0' CD I TOm<S4 
4' (El 5 (b) -C<4SCOM<t**) -fn*Di--5«JE 
t, *S«4 0' I TOti4 2 CD^OlMI, $11 
H, m2MM (05 (b) T-I4SL0, SL1, SL2 

io t^) •^^^-enTOp-r-sflffit^iiHic^t-cfc^c 

M> tffiSLO, SL1, SL 2<D?s( 5>i7*±(OS 
WON, SWOFF(4, {3fiJ^.l4*^S L 0 Ti4, B#rfl- 

8 x t o xmm s l o oSB^*J3taia«tii t & 9 , B#p B ^ 
0 x t 0 xmm s l 0 jte^siiitttt t ft 5 i t 

[0 0 9 7] 016 (Cf4, Hums*** 5 0 CO I TOti 
5 4 (014 (b) fliCOMliS*) ^JO-t--5fl; 
JEt, ITOH5 2 (014 (b) T'i4COM2,i:^ 
?f) ^W»Di-S«EEi:*s)BI^LTfc5 Q @16|c*f 
so 4 m^COM2^EnJPi-5«/±(4 1 7U-AJ^^ 
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-voiiWDoZinZMffl a#P^-8xtO~4 
OX t 0) -CI4*|fl|^/U5 OttjEatt^U— 
•J, Hffi+V0^fn*n$^5fflW (#J;itf, W4 0X 
t 0 ~ 8 8 X t 0) T?»±*Ml/<*A' 5 0 J±A«tt7 U— 

At45 0 

[0 0 9 8] 11 1 7 tcli, v 9 1 0 <E>*|-ft**£ 

14 (02 (b) -Ci±DCOM£3?^) ^E|l7JP-r6Sffi 
i:, Itt->t'7^10©f-^tlil2©f0ii, ^ 

i2ii, f5 3m® (12 (b) t-^dlo, 

DL1, DL2, DL3ii^) — ^tt^ftfPJjp-r 

[0 0 9 9] ^f»/^7W5 0<Dfl;1gCOM2 

(Ull 4 (b) ) — Bl*p->-5*E©ffitt (116) i, 
lt^^ 1 Offlf-^lil 2©#I1DL0~D 
L5 (II 2 (b) ) --PPJDt5iE©Stt (017) i: 
#|S]C4&"S\ 2o©F LC/^A-OF LC^fW 

OM2^it) ! «lSDL0~DL 5 jcEPJp-f 5ffiJE<E>ffi 

Bii2o° -4 5° umm<tc)t>. ^tJiSii-rSo 

[0 10 01 4*J, 117©iiDL0~DL3K>^-Y 
5 Leve 1 0~Leve 1 8 li, jE*H4:7 W 

-At:HSDL0~DL3 (02) — PP*p-f-5®J££r^ 

1% ^fc, Level 0 L e v e 1 8 -«\ ^l&tt 

7U--il:lSDL 0~DL 5^PAQi-5®JE£*-t-o 

(oioi) :Jii:±0, HSDL2©i5l^ Sl-L 

e v e 1 OlO^ttl-Cfcott, A t A 

m&.-7\s—J»k-Z\m%*s^v9\ 0*3 < fclttf|«^;M-'5 
0 o#W&^ep flP £ *t 6 SJE oat«EJ«^*« * -rvir ;u £ 

-So 

[0 10 2] 0 1 8/J>ib0 2 OSrffl^T, *^ 

£j«3 (0 13) {£*5V>T, , ^hk^a- 

5 0*iJ;tf{f-i§-v--Y * 1 0 <©£®ffi^l=P;!jn1-3SEE<E> 

»2«yu:oivr»0H-*. 4*s, @i8^bl2 0<o^ 

? y^ili, 0 1 5frbm 1 7lC^L7c*-f' 5 

[0103] ^ 20>jT?li, 020 IC^-TJ; ? J;, 

1 0ffl*liDL0~DL 3 ^ElUp-f-^ttJEV 0 

*j±t/-vo iMfr<omffiKJ:!>£{b£it5o 

#ijx.ii, iid l o tdPnjp-rsmffiii, ^-sxto 
~o x t oT*iiii:iii<o«E^vo-c*foofco-e, i^cn 

X t 0~8 X t 0T'Jiii:fiiI<D®lI^-V0T*fcofcW 
[0104] nt, ft •i-v'-Y ^10 OffoH 1 6 COSS 


S^-f5fc«)»c:ii, jBci 0 Cm s] 0>JWflto*&B-c*> 

^%tLT mffi«tt«>»OT 5 B*IW fcfSISIS t 4 ti 
Ii4<b4v\, 

[0105] 0tjx.fi, 017 ic^-r i o ic, Btrie^ 1 m 

rofl/HDL 0<D?4 i>^Xit^ IRHffl8xtO~l 
6 X t 0(75rfl(CPnJP*E®tt<D^(t;^B#M8 X t 0)3£ 
tf^l4xt0tti:TV^5„ rtUCttLT, 02 0 

n#ffl 8xto~i6xto (Oftncf^pmiS&tt'D^fcri 5 

b#pa 1 2 x t ox'£.cz>tcrt-?hz„ %mn&m&<o& 

^3iS[B#Ffll±^cl 0 [ju s] &Kfc0>-C. rcojS^W 
©W«!js#JWL#n*v^v^ra)H!i s *>*. «fcoT, ^ 

[0106] roflnj'/ty* i oteigfitfeftffi 

20 9, r<7>*JE^t££teW0lWS'>4< 458, ftfl-V'-r 
[0 10 7] rwiplc, fcSHlffiJHIRHc, Jtelc^co 

i-4t>^*i£^w«;ii^;!jp<DjsigKg<5^T^;i 

[0 10 8] 4*3, ^ 2 M<nmmn l i co^jEPPiip ^ 4 

XSPX-X-Z (0 2 0) , 3 2XtO~40XtOW 

rat-, m&nmm-t-v o t-tz>£&fr*>z<Dx\ ms. 

jev o ^fn»Pi-S r. t t^-c-foS. 
[0 10 9] fc5*ti»!M^8]*Pi-5-*ro1Stt 

[0110] $f>{^ 021 tJ>P>0 2 3SrfflVT, 

HB3 (013) ^cio^^T, tSS4 0' , 

5 otoxnis^r-y^ yf 1 o<o#«®^Hi*p-t*5UE(Z) 

-io f5 3WcoV>-CtftW-f-S. 4*3, 121H023W? 
-T5V^0I4, 01 5A>f)ll 7(C^Lfc^-f 5 >^0 

[0111] $3 15tJT*li, IffiD L 0 , D L 1 , D L 
2, DL 3<OflD£P|«jq*-l' 5V</0(C^-f «t?|r (0 2 

3) , ff-^->-Y s*^ i o <D&m,fe~~<n%VmMi£t> i %:^-i' 
[0112] r:-e, §t^«ttiSfBT-»i, fK*^EPJp* 

so fi)-T5„ 
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[0 113] Z~X\ S^g3l4, «*5/+y* 1 0 

[oii4] rotfrfr, -ttb*-eo«ffiB]*p«ffi*sif© 

T\ BWt-t-<5«EESrHl*Di"5ll(Hcy-fey h«JESrEP*D 
5 WSB L 0 (DSffiffrbP 

?-f?y^|©NfFI-8xto^oxto (@2 

3) ) o 

[0115] *>*>5A,, m{i»ra(-fnip-t--5*ffiSr^^ 

JcBUn-f-S Sty h*E&*0fft0ttEEfc«rPra«rK<b 
[0116] «±© «fc 5 3te©M*SrSfeafc6nftJ (ft 1 

hy^^t-f 9 ltsta, TFTft 

h v *xT'-so$¥miRi£&nm±<Dmm. t f 

[0117] ^rt, £Mfl£ftK:l*ftvTOlf («a 

IMfr*" h y * *T'«4ffi -5§-«*£i|g, T FTtlilftS 

-r^*> s (^i©^(6]) 
*<Dyt<omv>&wii: mm vxm 

1 j^Tct L < »4 2 J!*:5n*^fi/6Sj|5,-t?g £ o 
[0 1 18] LrcdSoT, ±IE**SBKJ:*Ltf» S56 

jfe£{fl!|0>#B# 4 0 cmfcloj££®|If£{48Ha4 0*) (75 

[0 1 1 9] r©£5fc*S:fr[6]fcaGttLfclj* 
l JfcTclB^jfefcWIfiWfcSrlBilt U 2 ftTcfitt 

[0120] ±B***JHc*Lfc 1 frytmi-b LX 
14, li*7EcDDMD*^t#^btb5^, tlCLCD© 


(10) 

18 

*^*«rw»ftLtf, h y t *m&X'T ? 7- 

[0121] -ttetoh* ±E**3fiflU±» ±ISi^7c* 
»10»K©±lC3t*«*aE*ti6*(6j ($1©* 
1*1) tcft#ffl< x »l©^tX!6-t-5*2 0*|6ilc1S» 

tttt) WL, wixfeJBl©*K*JJ:a«l52©ai«*' 

hd*[pj) ^(oytv&mtmwiisX&faWimtf z 

38#-C#5. fcfc, -LiE*fl*]«S (I2ti) 14, &2 
1 1 t>lc, Jgl 0>#|SJ{Z: fcig&Uh'* 

[0122] $<bt;:, ±E«fi*«*^-tt, jfeSSffiiH 

<fc<5o 

[0123] r %mm&WHk<DWcfjk*— KICI4, 

ffl-rsfc^ic, *ait*»e>i*7c*-7-^A*ti-5*iSsi** 

[0124] ±|S 1 *7C*^-<7)^«ttffif B 

mm) mz^M^mm m2wm ^LraMsmt* 

tt*^©***!^ t , r <D 1 JJctc*^^ 3t«i6»e> Alt 
fc\ mi4il3£$-frTil^«lc$f*L<, #4S#/>fH 
[0 12 5] «EERl*Pli«tOaSR*tt«ft» 

[0 12 6] o#*{d, ±ffi**K«OSg»*ffijco^T 
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t 0 1 2 7 ] Ltf»U ±!E<D<fc 5 *3MS«l4*EA0>re» 
2rj£-C-te, ***«!6««t*»WKai* t ?£A^W)P£ix6 

tLT> DCi*BliP**ttt»tSi:, « "> 

[0 12 8] ±KDC»*#fcJ;.5<H«J|c:*tt-5 
*tft*?fetLT, «A~DC»*#iJS»e>fc^J:5l^ -t 
IS 1 ft7&3K^<Off (S&l«ffi) '-JtiOSaTtoTV^ 

C^Sr=3f--t ^-feyw-TSfctoWD Ci£#£rlsp*Di- 5 Cl £ 

[0 12 9] ilSDC^tCi^MtXC^-rsSiJ 

[0 13 0] -T#fc>*>, ±|B* 1 ttfttttt 
tt) fc^LT— #W40>«ffi«rBM)DU ^WWJEICJ: "9 

-f •5(S3twiiJfei|ii!i*r6] t ^m^-ffc^fejiiit^ $*5„ 

fttt* ft fcHEia-ffcS fcttiSSE 
(0 13ll;«)J:5K, l*7c* J f-^*ai*»6A«"f 
S0l3tro«*W*lfilS:9J9**5wi:^J:oT, DC^ 
##«AfcR9K:0***iS«i:*5. fc*s, ±B«- 

[0 13 2] ±lB^3SKl42fc<z>J: 5 {-Kill Six 5. f 

*^flr#*« (i iti) *><fctwi6]»i (92WE) 

SrilLT, *l©«IIWCfli3!e*Sr^t)*a«{JcBl*Pl,fc 

5rims. ±je* 2 ©Hra-eii, i&5£* 
*<nmmw&.m&^m%w& mi mm) axxtttfin 
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»**«)R *Lh05R*t«|;:tt«K:£:£ L ft^iS ( £ fc I* 
KM) 

[0 13 3] £<£>.£ pK, WH<DMffltm2<DMffli:& 
£Z(cAixilx.ixli* . *9:|^#lftti0ffl*ift>lcflo-C 
t>, IS 1 t^2«D»^-CPPJPSix5DC^>iS+-t^-fe 

iv $ ixs o-c» * A**©«»Wtt0>a£fc*£flsa s £ £ 
K<<*5. **, ±B(0iOJBiJHIW*JJ:iJ«*2JHn 

U<(41S») -eSJ»>»;Ui.tf % DCj£#*r«fc l 95ljSU:* 

[0 13 4] ::t, ±E<B»lJMIW£SS2«ini:-Cl 

«8 2 ©«A''MwS:31 U rw&Awj&ftttli'lrg]'? 
fxSrtiaot, l&5E*^<gftLfc3fc£A*t-r 

[0 13 5] 1^7C*^^A«-f-^3t»<i^WW 

fSfi^^/HCTN (twisted nematic ) ^A^SrflJffli" 

[0136] o<5vnt, 3ft»«ttfRftS:fflv^ l Hk^M 

[0 13 7] ±EHte5E*^7J*-f-***«a3fer53t 

ttwSffiw^-SrPPAp-TSi: 2ffiSE^L;o»T#ftv\, Ld^ 
L, -e<Dffl^oo^^-crcD2occ>fl;jE4Aix^x.5i:, 
^©Aix#x-5^-T 5 V^ttl^»W*^*"C*5. 

[0138] aftcivttttA^fs-^Wi <*i* 
be v o *ai*oi- 5 B#r^ t mjjfete.<vmf£ - v o * pujp-t 

f B 1-8XtO~OXtO(7)tffiDLl, DL2Bi5 
{-, 0:1-1: 0tf)teif«$*5ri:{aot, 

[0 13 9] 3M(«tt***rfflv^l*5E*^T? 
£Vgffl%7f;Z-fZm<nJj&kLXl-i. ±12 1 i^TC^^ 

PHiPi- 5 -*Stt*5 «fc Vfdl*11tt^«ffi Wffi S:* 5 * 

tt5>**t&2>. fcis, wix"b©^ffi{i±K<75fl;/lwfn 

[0 14 0] SblC, *>5att©«ESrBn*PL*:i:#<D 
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[oi4i] mz-tt, -Jim>&<n>m&.*mi,mrttz'ik 
ici&^m^<Dmj£ * mn-ttii* . * 
nitixm&nB. icMfc t /die £ t-^wi- swc^ias 

[0 14 2] -?r^T% $0fc1-5£$«ffii|eO$Pfl|e::io^ 
* -CW«Hf(l7JDaffi755 if 05 i 5 ft t> ©AMOS CT^*. 6 

[0 14 3] a3t"f--5*Smffii|g<D»fffl{C*JV> 

/$s-C£3„ *frWlwl±, itlWro«£E*s-*«tt 
[0 14 4] »j£i-5jfe»t«*©JHiniC:|3^ 

x, -fenm^to-fZWI.*. z\<r>WM<DWS.&Z*> 

[0 14 5] S&IC, iiiX&©RH**©fca<D*EJ6r 

[0 14 6] ft**, ±IE05#||J|05^J8«Jls:^W05j£ffl 
SrRB^-fSt05-C{i*< , -fc%;W<r>mmfaX*m* 05^H 

[0 14 7] **WJCffiS*S%»«tt» IB 1 <DXfa\Z% 

m^m^mmw (f-^mMi 2 12) ) ^ tzm 

1 05*[6jtC^i-5^2 05*-|p]{Cjg^LTia?IJ$nT/i 
•S^^S^i:, ±IE^^* : f05^ 1 <Djjfti)<D<$fe<D<l®<D 

mw>&tiitiik7t&.n&iniz$km&**m\ / ^x % 

[0148] ±R*^Se»±, ±E3tMit*a 

[0149] ifc, Jiis**siB«. ±ie*** : f-a*. 
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ft<nmm*tzi±fcft&mAm<kirzwi$.xh-ox t <t 

[0 15 0] ±1E**SS«tt, iE******, 

±tE*^^^^«^i-5#ii^{*icfn*Di-5*jio5^fk 

[0151] ±|E*^SIStt> ilEii^ftldEPTJP 

io [0 15 2] ±E**K«tt, ±JRi/tm*t¥& 

i)K -hsE**^^05^ 1 <Djjm<D$fi£<DmizmiRtf)\zft 

•C05 $ n *5 V * -c , Jbf 5H^ 05 ftjgig * it teft Jx Wffl m 
^XXK^^aXRKniRI&OJt^, 0 : : 0 

[0 15 3] JhlS**»«B:, -tB***^*^ 

±.K.m 1 (DftfiHzmxf. J.o_tlESB2 05#f6]|;:igj^LT 

4:fc±IBK5l©*|t(HcjaEtffc*2««ds* 
B(c^fig$ixfcB2 05»«i:Sr#L, ±l5^105S«<b 
3R2 Wgffii; -J tJx*ix©««»*ffi*J*H«iiBfiS*t 

mi<Dm£hs<*;ufr(t,te?>ffij$.xh^xt>£\<\ i\tnz 

30 [0154] St, ±fe^^sa«x ±eh i »?«r B ^-« 
v\ rrt, ^i**i:*^*f6]O5*^ffi^t«it0ij-r 
l xftff a mim^ ^mmmamA tm^ 5 r t k «t •? , 

[0 15 5] *fc, ±IB*^««H:, ±EJB 1 

±f5*^^05H^tc:^i-'<$1t«|c«<5v> 

is^ 1 05an *j j; mm 2 05mfin- ion com&oms. 

tflf? 2 05«HlC«t t) ±15^ 1 CDfett i (4^1405^ 2 05 
[0 15 6] *fc, ±E**S«tt, ±IEmi»ffi B B B^ 

±iegs i ojasisio 5 ^ 2 05sg(c i vmi <D>m 
^<DW£ti^m s tL-c3i^mtt?« H B B 05^f B ^T-05ia(S]^ 

ffi75S-^fp]|C«do i: # 05|^tK«tt«B|05?«f B ^05 
so fttt*(6],>:, ±feS^ J f-ICAW§ti6iR^;05ii^;#* 
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[0 15 7] Sfc, ±E**§£«tt, ±1B?B 1 cOffife-'N" 
*Mfis ±E***^WB*te3fe* J HBtt£ftTV*SJMM 
ic, KH*ji»j«:b-c**i-'<#**fcL7ti5o'r, tt 

IBIt 4 *VC V ^ NIK , * v »fc JM IB Ktt 

is* kepjo 4 tifcmjEroa:^^ & + fat s mfcx-h o 

[0 15 8] ±E*^3£«MU JLE3B 1 <r>WL&7t 

s<*;v(dw, i v&mci&f&ztitzm i 

E*a*S«tt» Wcft-frS"* y * ©WKr.fcTfc5MW L 
TlBtSrtT? (110) , rtF*»MK.«ofc**4ftl« 

[0 15 9] ±E**S«li» .hEJS 1 

*§3\ * 1 roJWIWCtt, ±IE^lCO*fig*5j;0«m2CD« 

Sic J; 9 31 1 «Mftto«E»J:ie§fefl«ttttAK:9ftii- 

lro^^ofcttW^fB^Wfttft^r^i:. ±E 

fctt»:3EU *2 0>»IIWT?Ht, JbSEfgl W«$*5«fctfSg 
2 «D«ffiK J; 9 m 2 <a«&0>*E&Jhia»Rm£iff£<c 
SHOTS r t Id «fc 9 ttttK*ttffiA<z>ttA£?0£ft:l* 

ft¥fT^ttit£TSH«fcfcS*J*T*fcoTfc.fcv^ 
r<Dfg«i*j*lcj;9, ±E**S§«li, JBUHftlcffifttt' 

[0 16 0] ±E**Sl«li> llEl!lO«|^ 

g^T, ±IEIBiroWrat?> ±EiEilf7>sfti£B»r£fci* 
*KHX#te£&S«fc5K, ±ESBi »«S*3J;l/IS2« 
J; 9 |g 1 tf>«tt<o«EEiSJ±|E»R«tt«*lcSi*0 

<fc?|c, ±E*lOflMU8.fctflB2©««|c,fc9S&2 0> 
IC, ±|5miW«H*5J;tJ!|g2<7511^|Cj;l9|gl(75litt 

ro*ffia*±ffi»««tt«ilcBUHi Sifts KBX 
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ma £ tfjS 2 <D««|c i 9 fg 2 CDS14<75«E*S±IB3S^ 
W£ttiiliC3tt)0 J *l3flf /ST-fc o T "b <t v\ 
[0161] £fc, ±B***-T-i:* 
mtt^&k offilc, ±E**i!t J F- K:±t!*IWt*aki»fe 
aw 3 frs 

#«>At*u:$fcScoT, RflfttfAWSti-tSEftSH^e 
|6]^fl8*s$"J«$ix5^i:lc«t9, ^*^iSmcAM£ft 
■5«*»«*(**IH»-*-5* 2 o«*/<*A'tr«»tfc« 
^•CifcotUvs wttlCt9, ±|S^$l«li, ^2 

-tir S r t ^ T* # , &#fc«> ft V S 

[0 16 2] ifc, ±C*S%««tt, ±BEJK2©ttft^ 

a*«*tt**tfflv^ri:^ «3te#lfil<©9J9»;tiM« 
[0 16 3] 3=fc, ±E**3fi«tt, ±EJR 1 

romsicj;!?, i o«tto«EE#±cmi«ttttiiic 

WtfcTJSO : 1~1 : 0©ttffl-e*<fc-*-5«*-e*>oTfc 

[0164] *fc % ±fE*7j^Blis 1 ©fflEfi-'-? 

^/wjjs, ±|E*^*T-ro|g 1 <o*|6]W!t#^»i|iilC3l^6<j 

T^t5Mf*)ottJ;v\ ^(Diei!i^fe|cJ:-9, 
±E*^»«tt, ±Cff 1 £D® B B B ^N-^/Uro^ n ^ h — ^ 

[0165] *fc, ±ia*^^ei±> ±IS|g 1 ©«E 

IB4rlRI»i-S«j«T?*>oT'b J:v\ 

9, ±E**««tt, IBIIOM^OBIIO* 

^t?#So 

[0 16 6] 3=;t, ±E*^BIi. ±EMl wtSbs/^ 

ic 3t zJ5 hrjh- $ n s m m oftio ic gpip $ n « m& nm®. 

T*^-t-S«rii-C*o-Ct>J:v\ rw|gS!)*jfe|cJ;9, 
[0 16 7] Sfelc, *^B^ro^^^gli, r±B*R 
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%U ('<y?y4 h 2 0) t/tUt, foiJS»-iii£#fa 
T, ftnK±M%UZ<Mit, *'tm*mz*-bk LX® 

[oi68] i*uc <t , ±id.m^mm.<om^mit. 
($iti) (^icd*(S]) ir^M-rs 

[0 16 9] r±ia^ 

<^<y^9-f b3 0) SteSK^lE***^© 
BC, ±ISMJH©«t?JiCfll 2 <D*frtcS£lS:£ftfc3S 3 

7JS JifEM 1 CD# ft £ttft*3B& £ ftfc US 3 CD*« 

|6)E« Lfc-bfESg 3 -hIESB 4 »l«tof||;, 

ft A £ ftT V ^ 5 2 (Di&JI/^ A-tf* 82^: $ ftT V > S j m 

[oi 7 0] rftlcJ;!), ±lE*^^«<oiSI^3tas»i> 
J&3«l©l#£fti8il#ltl£^SrilcJ;oT, 3t« 

($iii) t^H-t-5^2 

S 0 -t LT, *Htt3fe«tt, 3t»l*llBM-*-**3«i«r 
[0171] 

i<D*i6uc»orE«*nfca»©H**-&*, Ann 

BJS l ©*lftl £Mf SH 2 ©3Eri*l $c#&?iJ £ ft T 
**tr±IB3ia»o«lb*:tn«*fclS*H-a*R3iai4: 

tJWM-anwt-efcs. 

[0172] «ii$>*., ±IEcofll^© J: 5 ic, *S^riS] 
icfto-CM^Sr-atpliii^it'Icolfflftv^igii^ft: (4Bi23Mtt 
vh!) -Cttft T F T T-HMSmHiH) Sr 

«L, iI^ftW4T-lgft-tS t £ <bfc, r OXtKffK: 
£g;£ft££Si-t-S#ft (K2«>*|6j) ©iB*MB<0iR 
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©ft K J; o T St^ffl <DMM £ ft S „ 
[0 17 3] iot, ±1E©t*J*K<fcfttf, 1*^1* 
7cge?iJ$ftfc**^^Srfflv^-C, >f y/^S6»»* 

io £:^-t"S„ 

[0 1 7 4] «±©J:5li, 
lc, ±E*MK#*to*, ±iai»5tft*Sr±iaf5 1 <0*|6»c» 

|Rtt3tailc:J:S±IBlllK3t©*aEJw|B]»IUT. ±12®* 

[0175] *ft»3>*., * fefC, (IB 1 

[6]) KSBttU *fti:SEaSi-«*20*l6lfciWWE5«JL 

[0 17 6] Lfc/SSoT, 3itiy+y^^fflV^^i?a 
ICtJ^T, >'^VU^.Sro2i!>:5n^*^Blt|i : 4t), lb 

So 

[0 17 7] *58W©^SBtt, W±©<t5(-, 

±e*ij%sm±. ±isM*^±ia»*3ticfi5W ^ ft 
»-rsi?i^-c*>So 

[0 17 8] ^rft^x., ±ISW«^;(c<t>?, ±IEli*>45 
±IE»tt* »*t * ft T ^ 5 M IKI I- *3 It 5 , ^Sii^tffi 

PI U"^***-?* S t V % 5 So 
[0 17 9] *^W«D*^Btt, Hk±.<DSi0\Z^ 
±E*^* J ? : **, ±|E^l©*[^l-iil3^ftfc^l 

mm^±Mm 2 <o*isncaft*»* * ftfc^ 1 ©ss 

r6ie« Lfc±e* 1 ©s« t ±cjs 2 wss torac, 
ffi/i5^t:-t-s?« B B B^i^A^ftTv^^)^ 1 o«e*/<*/wt 

[0 18 0] -tft^^., 

s„ ^lt, ffl#aii^©Pnio*ffiT*, 

so |B|»iU-CiK*^^yno«-lB*oaiB ■ *3Sltt«*:«!HI 
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tit, tt*ro«fWU"</i'T?#»P**t?#5. 

[0181] iot, ±t5*^Bii, mm&x-ibzm 

[0 18 2] LtiSoT, ±|E**»«lci*itf, fficA 
^^/PSr{g#v'-ir y 9 \z.m^X-i ^/Vu^Mco 2 

[0183] **WO**8II4, .£Ub<0«fc 5 £ <b 

[0184] ^ix^x, £ tie, -htt**S«W:, If? 1 
*!S^^l<o^[6](^^:|c^fil$;tiTv^fc*!), Ill 

-r 5. c t a* pifig t * -s 1 1/ ^ %$k*m-tz>« 

[0 18 5] Lfctfo-C, l**>S^ttl3l|te«ofc*SM* 

[Ell] *16«>»ttlc«S*^|S««>«tl»Sr 
S*i1*/fcB|-C*>5. 30 
[0 2] RE9 (a) *JiU5 (b) te x W€Hili:* 

[0 3] RE (a) *J«t05 (b) l* x ti^etiM 1 

[0 4] [5}0 (a) *3it5 (b) te, ZtlZtim 3 

[15] PI (a) jo£U (b) fi, ZtlZtl^l 3 IC^ 40 
£*1-*/&0T*fc3o 

[0 6] ^m(o~mmmm^^m<r>m^mm<o^t 

[0 7] 0 6fc*Lfc*^§S«»**:|fctS&^-rtJ«IJB 

[0 8] H5^*t7t*S«©*«ti^©«BEBnAP^W 

[0 9] 0 2 tCTfcLfcff y ? (OG-WM^OMEEfP 
DQf'f %>{f*®&m\Z.7frt2<4 'V^iatfct) , 0 8 so 
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[010] IU0 (a) tJiOt (b) 14, ^<V£*ia0ilc 

¥B£^iHSJ&0T-fc5o 
[011] 0 5^Lfc^aE«co#«^O®EHl*P^ 

[012] 01 oi^ufcft-^v--r y ? <r>&M&^<r>m 

01 ico^-f 5: >^t*J-jS1--5^-i' s^^fc^-Te 
[013] *%n<oflbo%lfe«>«tt(cORS^3itK<o« 

[014] R0 (a) *34tf (b) 14, tli 1 3 

[015] 05 (c^ Ltz7&&1fc<0&nU^<r>W,K.W1)U? 
[016] 014 ^^LfcltflS^^^cO^SIS^ 

[017] 0 2{i^Lfdf-§->^s'^^> ; §-«^O«JE 
[018] 0 5(C^Lfcjfe*tS(D^-®®--CD«/EPn*D^ 

[019] 014 1^ 

31*0*^ s.^y&mx.m^-rf't s >vmxh^. 0 
[020] m2ic7jkLtcig%-i/Ty?<D&mu^(omE. 

1 8*5^0*01 9©?^^^it)St5?^5y^ 
[02 1] H5t*Lfc*aE*©#«tt^©«BEBlAP^ 
[022] 014 l,C7jk \^tzWi<&^*W&Wm^<DmR. 

[023] 02 K^Lfcff^v"-* y *©45-*tt~.<0*JE 

2 1*54.0*02 2(0^^ 5 Virim-t-^;?^ 5: ^{f* 
[02 4] M P $ 1 0 0 KSf X 7" © 
[02 5] ||P$2 0%O*-/l'KSf-f/7 , W©l 

ti£i7roj^3£^-r^S;0-r'&5„ 

[02 6] ^y^Mir-f ^yL-rroifttirtt/Os^c 
fct\W3fc*1-*5S;Bi-c*>a 0 

[^wtftw] 

i, 2, 3 *^iia 

10, 10' i^tJ/? C*^*^, 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] the display device by which two or more controllable continua are arranged in the 2nd 
direction which intersects the 1st direction of the above in transparency or a nontransparent condition of 
light of this pixel including two or more pixels arranged along the 1st direction, and the line a line has 
specific width of face in the 1st direction of the above ~ light - the above - the display characterized by 
to provide the linear light source which irradiates coincidence two or more [ of a continuum ]. 
[Claim 2] the above-mentioned linear light source - the above — a line — the above scan light along the 
1st direction of the above, and according [ and / the above-mentioned display device ] to the above- 
mentioned linear light source — a line — a display according to claim 1 characterized by being what 
controls transparency or a nontransparent condition of light of the above-mentioned pixel synchronizing 
with a scan of light. 

[Claim 3] the above-mentioned display device — the above-mentioned pixel — the above — a line — a 
display according to claim 2 characterized by being what controls a rate of a period of a light 
transmission condition and a period of an optical nontransparent condition in a period currently 
irradiated by light according to gradation which should be displayed on the pixel. 

[Claim 4] the above according to the above-mentioned linear light source to between the 1st substrate of 
the above and the 2nd substrate of the above which were equipped with the following and carried out 
opposite arrangement of the electrode forming face mutually — a line — a display according to claim 2 or 
3 characterized by being the 1st liquid crystal panel with which liquid crystal from which an orientation 
condition changes synchronizing with a scan of light is enclosed. The above-mentioned display device is 
the 1st substrate with which the 1st electrode installed in the 1st direction of the above was formed in the 
2nd direction of the above two or more. The 2nd substrate with which the 2nd electrode installed in the 
1st direction of the above at least was formed 

[Claim 5] A display according to claim 4 characterized by dividing the 1st electrode of the above into 
plurality by imagination parting line which met in the 2nd direction of the above. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the display which performs the 

two-dimensional display of an impulse mold. 

[0002] 

[Description of the Prior Art] In recent years, DMD (digital micromirror device) and LCD (liquid crystal 
display) came to be widely used as a display. However, when a dynamic image is displayed compared 
with CRT (cathode-ray tube), it is pointed out that a color gap exists in DMD- AM-LCD (active-matrix 
mold LCD panel) colorized using field SHIKENSHARU, and move to the direct viewing type and the 
projection mold LCD using the 3rd edition type DMD or a color filter, and dotage exists. 
[0003] It originates in luminescence of CRT being a point sequential light emitting device, and this 
being a hold mold display with which DMD and LCD are field luminescence (correctly field 
transparency) elements, and the whole screen is always displayed to being the impulse mold display 
with which the image is displayed on some screens when a certain moment is taken. 
[0004] This point is indicated in detail by the paper (means of displaying and animation display image 
quality", the collection of IstLCD forum drafts of "hold mold display to kick) of Mr. Kurita of NHK 
Science & Technical Research Laboratories in IstLCD hoe ram. Namely, although a subjectivity 
evaluation value will fall to 2 (image quality deterioration of an evaluation image becomes obstructive 
compared with a subject copy) level in the hold mold indicating equipment of 100% of numerical 
apertures if the viewing-angle speed of a dynamic image turns into 20 deg/s degree It is shown by the 
hold mold display of 20% of numerical apertures that a subjectivity evaluation value stops at 4 (it is not 
worrisome although image quality deterioration of an evaluation image is known compared with a 
subject copy) level, and a subjectivity evaluation value does not deteriorate at all in an impulse mold 
display with 5 (image quality deterioration of an evaluation image is not known compared with a subject 
copy) level. In addition, a numerical aperture is the light transmission time amount (or reflex time) over 
1 field period. 

[0005] If this is explained, as shown in drawing 24 (b), when the body of the quiescence luminance 
distribution shown in drawing 24 (a) moves at the rate of 3/field horizontally, on the hold mold display 
of 100% of numerical apertures, it will be considered for brightness (motion) dotage as shown in 
drawing 24 (c) to occur in the objective migration direction by the action (for this to be called eye 
tracking) which runs after the body which moves by the eye. That is, this is considered to be the cause 
that a previous subjectivity evaluation value is set to 2. 

[0006] Moreover, although it is generated in the hold mold display of 20% of numerical apertures as the 
field of the brightness (motion) dotage generated in the objective migration direction according to eye 
tracking shows drawing 25 (c) when the body of the quiescence luminance distribution shown in 
drawing 25 (a) moves at the rate of 3/field horizontally, as shown in drawing 25 (b), compared with 
drawing 24 (c), it is narrow. This is considered because the time amount to which a body crosses the eye 
tracking line top of drawing 25 (b) became short. That is, this is considered to be the cause which a 
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previous subjectivity evaluation value improves to 4. 

[0007] And in an impulse mold display like CRT with a sufficiently small numerical aperture, as shown 
in drawing 26 (b), when the body of the quiescence luminance distribution shown in drawing 26 (a) 
moves at the rate of 3/field horizontally, brightness (motion) dotage is not generated in the objective 
migration direction ( drawing 26 (or it cannot recognize) (c)). That is, this is considered to be the cause 
that a previous subjectivity evaluation value is set to 5. 
[0008] 

[Problem(s) to be Solved by the Invention] Then, it is possible to improve the motion dotage when 
displaying a dynamic image by lowering the numerical aperture of the light which carries out incidence 
to non-light emitting devices (shutter element), such as DMD and LCD, to 20 etc.% etc. 
[0009] However, in matrix mold display devices, such as LCD, the selection time amount tau 0 per scan 
electrode (or gate electrode) is 10 - 100[mus] degree necessity. For this reason, when the number of scan 
electrodes (or Gaea ******) is set to m [a book], it is set to opening time amount = one- frame (field) 
period-tauOxm of the light source, and the high-speed response light source of number [ms] order is 
needed. 

[0010] Moreover, if an optical exposure is begun before the liquid crystal itself answers enough, motion 
dotage will occur too. Here, the speed of response of TN (twisted nematic) liquid crystal is more than a 
number [ms]. Then, if the speed of liquid crystal is also taken into consideration, the time amount 
assigned to the opening of the light source turns into the opening time amount =1 frame (field) period- 
tauOxm-liquid crystal response time of the light source, and in order to assign sufficient time amount, 
the necessity of reducing the number of scan electrodes (or gate electrode) will come out of it. 
[001 1] Moreover, the direct viewing type LCD which used two FLC (ferroelectricliquid crystal; 
ferroelectric liquid crystal) panels for the open patent official report "JP,3- 146924, A (a open day: June 
21, Heisei 3 (1991))" and the open patent official report "JP,4-9004,A (a open day: January 13, Heisei 4 
(1992))" is indicated. And since only the scan electrode width of face chosen by the FLC panel is 
displayed, this FLCD (ferroelectric liquid crystal display) serves as an impulse mold display, and can 
expect the image quality improvement of a dynamic image. However, in this FLCD, only monochrome 
binary display which does not have multi-gradation display capacity primarily can be performed, but the 
image quality of a static image also becomes only a bad display. 

[0012] Made in order that this invention might solve the above-mentioned trouble, the purpose is the 
display equipped with the optical shutter, and is to offer the display which can improve the image 
quality of a dynamic image. 
[0013] 

[Means for Solving the Problem] In order that a display of this invention may solve the above- 
mentioned technical problem, two or more pixels arranged along the 1 st direction are included, a display 
device by which two or more controllable continua are arranged in transparency or a nontransparent 
condition of light of this pixel in the 1 st direction of the above, and the 2nd crossing direction, and a line 
which has specific width of face in the 1 st direction of the above — light — the above ~ it is 
characterized by providing a linear light source which irradiates coincidence two or more [ of a . 
continuum ]. 

[0014] Here, if the light which irradiates a display device condenses to a scanning direction (the 1st 
direction) to 1 pixel width of face (pixel controlled by 1 scan electrode said by passive matrix, and 1 
gate electrode said by TFT), the voltage impression condition of other pixels (the pixel on a non- 
choosing scan electrode said by passive matrix, the pixel by which the gate said by TFT is turned off) 
will become unrelated to the display condition of a display in the display equipped with an optical 
shutter. 

[0015] then, a continuum with 1 -pixel width of face long and slender like the above-mentioned 
configuration which contains a pixel along a scanning direction (width of face is pixel electrode width of 
face in signal-electrode width of face and TFT at a passive matrix) - forming - a continuum - a line of 
1 -pixel width of face of a direction (the 2nd direction) which intersects this continuum with a scanning 
direction while driving in an unit - if light is irradiated — each — a continuum — a line — a pixel for a 
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display is formed of light of width of face of a scanning direction of light. 

[0016] Therefore, according to the above-mentioned configuration, a display of an impulse mold 
response is obtained using a display device to which one-dimensional array of the pixel was carried out. 
That is, since it becomes possible in the above-mentioned display to lower to the extreme a numerical 
aperture of light which carries out incidence to an optical shutter, driving per signal electrode, it has two 
or more pixels in a scanning direction, and a display property equivalent to a display driven in the pixel 
unit is acquired. 

[0017] in order that a display of this invention may solve the above-mentioned technical problem — 
further — the above-mentioned linear light source - the above ~ a line — the above scan light along the 
1st direction of the above, and according [ and / the above-mentioned display device ] to the above- 
mentioned linear light source — a line ~ synchronizing with a scan of light, it is characterized by being 
what controls transparency or a nontransparent condition of light of the above-mentioned pixel. 
[0018] a line which narrowed width of face of light in a scanning direction at an unit which carried out 
the separation array in the 2nd direction which follows a scanning direction (the 1st direction) and 
intersects it further by the above-mentioned configuration, or two or more continua, while glaring 
moving light to a scanning direction a transparency (or reflection) condition of light of a pixel irradiated 

— a line - by making it change synchronizing with migration of light,-dimensional [ 1 ] or a two- 
dimensional display is realizable. 

[0019] Therefore, in a display using an optical shutter, a two-dimensional display of an impulse mold is 
attained and image quality of a dynamic image can be improved. 

[0020] in order that a display of this invention may solve the above-mentioned technical problem — 
further — the above-mentioned display device — the above-mentioned pixel — the above — a line — it is 
characterized by being what controls a rate of a period of a light transmission condition and a period of 
an optical nontransparent condition in a period currently irradiated by light according to gradation which 
should be displayed on the pixel. 

[0021] a line which carries out incidence to a display device here — as for light, in a period which only 
1 -pixel width of face moves to a scanning direction, a display can perform only a binary display as 
conditions of a pixel are either a light transmission condition and an optical nontransparent condition. 
[0022] then, the above-mentioned configuration — the above-mentioned pixel — the above — a line — it 
becomes possible to display gradation level of arbitration by controlling a rate of a period of a light 
transmission condition and a period of an optical nontransparent condition in a period currently 
irradiated by light according to gradation which should be displayed on the pixel. 
[0023] In order that a display of this invention may solve the above-mentioned technical problem, 
further the above-mentioned display device The 1st substrate with which the 1st electrode installed in 
the 1st direction of the above was formed in the 2nd direction of the above two or more, Have the 2nd 
substrate with which the 2nd electrode installed in the 1st direction of the above at least was formed, and 
an electrode forming face between the 1st substrate of the above and the 2nd substrate of the above 
which carried out opposite arrangement mutually the above by the above-mentioned linear light source - 

- a line - it is characterized by being the 1st liquid crystal panel with which liquid crystal from which an 
orientation condition changes synchronizing with a scan of light is enclosed. 

[0024] By the above-mentioned configuration, further the above-mentioned display Slender to a 
scanning direction (the 1st direction) of light a display device - the 1st substrate top - a line - An 
arranged signal electrode (the 1st electrode) is formed in the 1st direction and the 2nd crossing direction. 
A counterelectrode (the 2nd electrode) which followed a scanning direction (the 1st direction) at least is 
formed on the 2nd substrate. It is the liquid crystal panel which has arranged liquid crystal from which 
these 1 st substrates and the 2nd substrate are carried out inside, and an orientation condition changes an 
electrode between lamination and both substrates in them synchronizing with migration of light to a 
scanning direction (the 1st direction). In addition, the above-mentioned counterelectrode (the 2nd 
electrode) may be a solid electrode of one sheet. 

[0025] a liquid crystal panel with which the above-mentioned display consists of a signal electrode and a 
counterelectrode by this — a display device — carrying out — instead of [ of a scan electrode of a liquid 
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crystal panel ] — the direction of a major axis of a signal electrode — a line — light is scanned, and 
applied voltage to a signal electrode — a line — if transparency / nontransparent condition of each pixel 
of a liquid crystal panel is controlled synchronizing with a scan of light, it will indicate by multi- 
gradation on gradation level of arbitration. 

[0026] every [ therefore, ] electrode [ the ] whose above-mentioned display is a continuum — driving — a 
line - though it is a passive-matrix configuration by scanning with light, high definition equivalent to a 
case where an active element is given for every pixel can be obtained. 

[0027] As mentioned above, in the above-mentioned display, a liquid crystal panel is used for a signal 
shutter, a two-dimensional display of an impulse mold is attained, and image quality of a dynamic image 
can be improved. Furthermore, since the above-mentioned indicating equipment does not have a 
problem of a yield like a liquid crystal panel which used active elements, such as TFT, a cheap liquid 
crystal panel of a passive-matrix configuration can be used as a display device. 
[0028] A display of this invention is characterized by dividing the 1st electrode of the above into 
plurality further by imagination parting line which met in the 2nd direction of the above, in order to 
solve the above-mentioned technical problem. 

[0029] since, as for the above-mentioned display, the 1st electrode is further divided in the 1st direction 

by the above-mentioned configuration at plurality — the 1st electrode ~ a line — it can drive separately in 

a field of the upstream of a scanning direction of light, and a field of the downstream. 

[0030] It becomes possible to impress voltage to a period when light is not irradiated by pixel so that a 

dc component of voltage impressed to a period when light is irradiated by pixel by this may be 

neutralized. 

[0031] Therefore, also in a display condition which inclined toward dark or **, a dc component 
impressed to liquid crystal of the 1st liquid crystal panel does not incline, but deterioration of the drive 
property of liquid crystal can be prevented. 
[0032] 

[Embodiment of the Invention] [Gestalt 1 of operation] It will be as follows if the gestalt of 1 operation 
of this invention is explained based on drawing 9 from drawing 1 . 

[0033] The indicating equipment concerning the gestalt of this operation scans a linear light source in 
the direction of a major axis of a signal electrode instead of the scan electrode of the liquid crystal panel 
which consists of a solid electrode and a signal electrode, and its liquid crystal panel, and the two- 
dimensional display of an impulse mold is performed by controlling transparency and nontransparent by 
signal-electrode voltage for a liquid crystal panel synchronizing with the linear light source. Since the 
impulse mold display of the above-mentioned display is attained, the image quality of a dynamic image 
is improvable. 

[0034] In addition, with the gestalt of this operation, although a liquid crystal panel is used as a 1- 
dimensional display device, it does not limit to this and 1 -dimensional DMD and a mechanical shutter 
element can also be used. That is, it does not depend for the display concerning this invention on the 
configuration of signal shutter 10 (after-mentioned) the very thing which is a 1 -dimensional display 
device. 

[0035] Drawing 1 is the mimetic diagram showing the outline of the configuration of the display 1 
concerning the gestalt of this operation. As shown in drawing 1 , the indicating equipment 1 concerning 
the gestalt of this operation is equipped with the signal shutter (a display device, the 1st liquid crystal 
panel) 10 and a back light (linear light source) 20, and is constituted. 

[0036] Drawing 2 is the mimetic diagram showing the configuration of the liquid crystal panel (signal 
shutter 10) which is the 1 -dimensional display device of the above-mentioned display 1. 
[0037] As shown in drawing 2 (a), the above-mentioned signal shutter 10 The glass substrate 1 1 with 
which the data electrode (a continuum, the 1st electrode) 12 was arranged (the 1st substrate), The glass 
substrate 12 with which the counterelectrode (the 2nd electrode) 14 was arranged makes the data 
electrode 12 and a counterelectrode 14 counter inside, and is arranged, the periphery section of both the 
glass substrates 1 1-13 is stuck using encapsulant 15, and liquid crystal 16 is poured in and formed 
between them. 
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[0038] And as shown in drawing 2 (b), as for the above-mentioned glass substrate 1 1, the data electrode 
12 (DL0-DL5) transparent [ which it becomes the surface from an indium stannic acid ghost (it is 
hereafter called "ITO" for short) etc. / plurality ] is installed in parallel by 1 -pixel width of face to the 
scanning direction (the direction from the location A to the location B in drawing; the 1st direction). In 
addition, the surface is covered with the transparent insulator layer (not shown) which this data electrode 
12 becomes from silicon oxide (Si02). Furthermore, on the insulator layer, uniaxial orientation 
processing of rubbing processing etc. is performed and the orientation film (not shown) is formed. 
Polyvinyl alcohol etc. can be used as this orientation film. 

[0039] Moreover, the transparent counterelectrode 14 (DCOM) of one sheet with which the above- 
mentioned glass substrate (the 2nd substrate) 13 becomes the surface from ITO etc. is formed. In 
addition, this counterelectrode 14 is covered with the transparent insulator layer (not shown) which 
consists of silicon oxide (Si02). Moreover, on the insulator layer, uniaxial orientation processing of 
rubbing processing etc. is performed and the orientation film (not shown) is formed. Polyvinyl alcohol 
etc. can be used as this orientation film. 

[0040] A ferroelectric liquid crystal can be used as the above-mentioned liquid crystal 16. If the high- 
speed response is possible for liquid crystal 16 like a ferroelectric liquid crystal, it is good. That is, as 
liquid crystal in which other high-speed responses are possible, there is a vice table nematic liquid 
crystal etc., for example, and it can use as liquid crystal 16. 

[0041] Moreover, as shown in drawing 1 , while the above-mentioned signal shutter 10 is formed by eel 
thickness 1.5 [mum], a polarization shaft is pinched by two polarizing plates 18 which intersect 
perpendicularly mutually, and 19, and, as for the above-mentioned display 1, the back light 20 of a scan 
mold is further arranged at the back of one polarizing plate 19. 

[0042] Here, the above-mentioned polarizing plate 19 leads the light which polarized one shaft to the 
signal shutter 10 which is the FLC (ferroelectric liquid crystal; ferroelectric liquid crystal) panel. 
Therefore, when the light which polarized beforehand carries out incidence to the signal shutter 10, a 
polarizing plate 19 is not necessarily required. 

[0043] In addition, the configuration which a ferroelectric liquid crystal is scattered dynamically and 
acquires the shutter effect with the configuration of the above-mentioned signal shutter 10 is also 
considered. However, the direction of a surface passivation ferroelectric liquid crystal has a quick speed 
of response, and also tends to acquire contrast. 

[0044] In addition, it is difficult from the yield and cost to make a direct viewing type big screen panel 
from the present condition with the liquid crystal panel which used active elements, such as TFT. The 
above-mentioned indicating equipment 1 is a passive-matrix configuration not using active elements, 
such as TFT, and since image quality equivalent to TFT etc. is acquired, its merit is large in respect of 
the yield, i.e., cost. Therefore, a liquid crystal panel can be suitably used for the above-mentioned signal 
shutter 10. 

[0045] Here, the back light 20 of a scan mold is explained using drawing 1 . A back light 20 brings 
together the light which came out from the fluorescence pipe (light source) 24 in a lens 22 by the 
condensing cylinder (condensing means) 21, puts in a lens 22 to a reflecting plate 23 as an parallel light, 
and projects the reflected light to a polarizing plate 19. 

[0046] The straight line-like slit is formed in the direction where the above-mentioned scanning 
direction and the above-mentioned condensing cylinder 21 cross at right angles on the cylindrical side, 
and the line which has the length which the light reflected with the reflecting plate 23 is condensed by 
the above-mentioned scanning direction (the 1st direction) below at 1 -pixel width of face, and the 
condensing cylinder 21 and a lens 22 cross all the data electrodes 12 (DL0-DL5) in the direction (the 
2nd direction) which intersects perpendicularly with a scanning direction, and is irradiated — it is set up 
so that it may become light, furthermore, the line which the condensing cylinder 21 is rotating and is 
projected to a polarizing plate 19 — light is moved to a scanning direction (from a location A to a 
location (B)). namely, the line below the 1 -pixel width of face which each electrodes DL0-DL5 move to 
a scanning direction from a location A to a location B — light glares in 1 -pixel width of face. 
[0047] And the voltage impression to each electrode of the signal shutter 10 and rotation of the 
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condensing cylinder 21 of a back light 20 synchronize, and are started, the location corresponding to 
[ while this is impressing the signal corresponding to the image which should be displayed on each pixel 
of the signal shutter 10 to the signal shutter 10 ] the pixel - a line - since light is floodlighted, the image 
corresponding to the pixel is displayed. In addition, this image serves as an impulse mold display. 
[0048] Moreover, the back light (linear light source) 30 of other scan molds is explained using drawin g 
3 and drawin g 4 . That is, the back light 30 of a scan mold is combinable with the signal shutter 10 
instead of the back light 20 of a scan mold. 

[0049] As shown in drawing 3 (a), the back light 30 of the above-mentioned scan mold is the 
configuration that the laminating of the light section (light source) 31, the scan board (the 2nd liquid 
crystal panel) 40, the selective reflection board 32, and the polarizing plate 33 was carried out to this 
order. 

[0050] As shown in drawing 4 (a), the above-mentioned scan board 40 The glass substrate (the 3rd 
substrate) 41 and glass substrate (the 4th substrate) 43 with which the ITO electrode (the 3rd electrode) 
42 and the ITO electrode (the 4th electrode) 44 were arranged, respectively The ITO electrode 42-44 is 
made to counter inside, and it is arranged, and the periphery section of both the glass substrates 41-43 is 
stuck using encapsulant 45, and between them, a ferroelectric liquid crystal is poured in as liquid crystal 
46, and it is formed. 

[0051] And as shown in drawing 4 (b), a scanning direction and two or more transparent ITO electrodes 
42 (SL0-SL5) which consist of ITO cross at right angles, and the above-mentioned glass substrate 41 is 
formed in the surface. And an insulator layer (not shown) is formed on the ITO electrode 42, and the 
orientation film (not shown) is further formed on it. 

[0052] Moreover, the above-mentioned glass substrate 43 is formed so that the location (gap) which the 
ITO electrode 42 extracts may not lap mutually on the surface in parallel [ two or more transparent ITO 
electrodes 44 (SLA-SLG) which consist of ITO etc. ] with the ITO electrode 42. And an insulator layer 
(not shown) is formed on the ITO electrode 44, and the orientation film (not shown) is further formed on 
it. 

[0053] The above-mentioned scan board 40 is impressing voltage between the ITO electrode 44 and the 
ITO electrode 42, changes the orientation condition of the liquid crystal 46 caught in inter-electrode 
[ the ], and changes transparency and nontransparent of the light of the linear portion corresponding to 
the electrode. For example, when a ferroelectric liquid crystal is used as liquid crystal 46, the light of the 
linear portion corresponding to the electrode for a liquid crystal molecule is made to penetrate as one 
orientation condition by impressing one polar voltage between the ITO electrode 44 and the ITO 
electrode 42, and the light of the linear portion corresponding to the electrode for a liquid crystal 
molecule is made to nontransparentize as an orientation condition of another side by impressing the 
polar voltage of another side. 

[0054] In addition, it is not necessary to necessarily carry out patterning of the ITO electrode 44 on the 
glass substrate 43 of this scan board 40. That is, as shown in drawing 5 , scan board (2nd liquid crystal 
panel) 40' which formed ITO electrode 44' (SCOM) with the solid electrode on the glass substrate 43 
can also be used instead of the scan board 40 of the back light 30 of a scan mold. Thus, the cost of 
electrode patterning can be saved by using ITO electrode 44' as a solid electrode. 

[0055] As shown in drawing 3 (a), the back light 30 of the above-mentioned scan mold The polarization 
(let this be an S wave temporarily) which intersects perpendicularly with the transparency shaft of 3 Id 
of selective reflection boards the light which came out of fluorescence pipe 31a of the light section 31 
with 3 Id of selective reflection boards is reflected using the scan board 40. It controls whether the 
rotatory polarization of the P wave which was made to pass only concurrent polarization (to let this be a 
P wave temporarily), and passed is carried out with the scan board 40. That is, when carrying out the 
rotatory polarization with the scan board 40, the selective reflection board 32 is made to penetrate, and 
when not carrying out the rotatory polarization, it is made to reflect with the selective reflection board 
32. The light reflected by these 3 Id of selective reflection boards and 32 is reflected and reused by 
lambda/4 board 31c, or reflecting plate 31b. 

[0056] In addition, when the degree of polarization of the selective reflection board 32 is inadequate, 
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degree of polarization can be raised, and a polarizing plate 33 can be formed so that the polarization 
which penetrated the back light 30 may produce the shutter effect with the polarizing plate which made 
the polarization shaft intersect perpendicularly. 

[0057] Thereby, in the back light 30 of a scan mold, the light which polarized one shaft beforehand 
appears in the back light surface. 

[0058] In addition, DBEF made from Sumitomo 3M (Dual Brightness Enhancement Film) can be used 
for the 3 Id of the above-mentioned selective reflection boards. In addition, when sufficient polarization 
property is not acquired, the polarizing plate the selective reflection board 35 and whose polarization 
shaft corresponded may be put in between the scan board 40 and 3 Id of selective reflection boards. 
[0059] And as shown in drawing 3 (a), the back light 30 of the above-mentioned scan mold makes light 
a nontransparent condition by considering as the condition made it for it to be parallel or intersect 
perpendicularly with the polarization shaft of the polarization which penetrates the orientation condition 
of the liquid crystal 46 (ferroelectric liquid crystal) of the scan board 40 with 3 Id of selective-reflection 
boards, and makes light the transparency condition by leaning 20 degrees - 45 degrees of orientation 
conditions of liquid crystal 46 with the polarization shaft of polarization. 

[0060] therefore — as shown in drawing 3 (b), while a back light 30 is controlling the orientation 
condition of liquid crystal 46 by the ITO electrode 42 of the scan board 40, and 44 and the light 
transmission side of 1 -pixel width of face is moved to a scanning direction like a back light 20 ( drawing 
1 ) — a line -- light can be scanned. 

[0061] In addition, as for the above-mentioned indicating equipment 1, the back light of the back light 
20.30 grade of a scan mold just moves the incident light of 1 -pixel width of face to a scanning direction 
(the installation direction of the data electrode 12). Therefore, it does not depend for the above- 
mentioned indicating equipment 1 on the configuration of the back light 20-30 of a scan mold. 
Therefore, the back light of the above-mentioned indicating equipment 1 may be obtained because make 
a scanning direction and the luminescence side of organic and the back light made from inorganic EL 
cross at right angles and it carries out patterning, and making a scanning direction and a rare-gas 
fluorescent lamp cross at right angles, and putting it in order can also realize it. 

[0062] Here, the display 2 which combined the signal shutter 10 ( drawing 2 ) and the back light 30 of 
the scan mold equipped with scan board 40* ( drawing 5 ) is explained using drawing 6 - drawing 9 . 
Drawing 6 is the mimetic diagram showing the configuration of a display 2, and the principle of 
operation of the signal shutter 10. Moreover, drawing 7 is the conceptual diagram showing the display 
condition of the signal shutter 10. Drawing 8 and drawing 9 are the timing charts showing typically the 
voltage impression timing to each electrode of scan board 40', and each electrode of the signal shutter 
10. 

[0063] As shown in drawing 6 , the light scanned with the back light 30 of a scan mold turns into 1 shaft 
polarization in general parallel to any of two orientation conditions of the liquid crystal 16 of a 
ferroelectricity they are, and transparency/nontransparent is changed by the orientation condition of the 
liquid crystal 16 which constitutes the signal shutter 10. Consequently, a display as shown in drawing 7 
can be obtained. 

[0064] In addition, the electrodes SL0-SL5 shown in drawing 7 are ITO electrode 42 - of the scan board 
40 ( drawing 4 ) or scan board 40' ( drawing 5 ), and this and a corresponding electrode do not exist in 
the signal shutter 10. 

[0065] The voltage impressed to each electrode of scan board 40' at the time of using drawing 8 and 
drawing 9 and next using scan board 40' ( drawing 5 ) for the back light 30 ( drawing 3 ) of a scan mold 
and the signal shutter 10 is explained. In addition, below, only some electrodes are explained. 
[0066] The voltage impressed to ITO electrode 44of scan board 40* 1 (it is displayed as SCOM in 
drawing 5 (b)) and the voltage impressed, respectively to the 0th electrode of the ITO electrode 42 of 
scan board 40', the 1st electrode, and the 2nd electrode (it is displayed as SL0, SL1, and SL2 in drawing 
5 (b)) are shown in drawing 8 in order. In addition, SWON on the timing of electrodes SL0, SL1, and 
SL2 and SWOFF show that the portion of an electrode SL 0 will be in a light transmission condition by 
time amount-8xt0, and the portion of an electrode SL 0 will be in an optical nontransparent condition by 
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time amount OxtO with the electrode SL 0. In addition, tO is the time amount which divided the selection 
period per pixel into one eighth. 

[0067] The voltage impressed to the counterelectrode 14 (it is displayed as DCOM in drawin g 2 (b)) of 
the signal shutter 10 and the voltage impressed, respectively to the 0th electrode of the data electrode 12 
of the signal shutter 10, the 1st electrode, the 2nd electrode, and the 3rd electrode (it is displayed as 
DL0, DL1, DL2, and DL3 in drawing 2 (b)) are shown in drawing 9 in order. In addition, Level0-Level8 
on the timing of electrodes DL0, DL1, DL2, and DL3 show the condition of transparency and 
nontransparent of every selection period (t0x8) in nine steps from a whole term nontransparent condition 
to a whole term transparency condition. For example, voltage Level7 attached at the selection period of 
time amount-8xt0-0xt0 of an electrode DL 0 by time amount-7xt0 - Since it changes to V0 from V0 and 
the portion of the electrode SL 0 of scan board 40' will be in a transparency condition after this, as for 
the portion of the electrode DL 0 of the signal shutter 10, only 7/8 period shows that it will be in a 
transparency condition during this selection period. 

[0068] As mentioned above, while each electrode sections SL0-SL5 of scan board 40' of the back light 
30 of a scan mold are in the light transmission condition, the time amount which makes light penetrate is 
controlled by the above-mentioned indicating equipment 2 by [ which are impressed by each electrode 
sections DL0-DL5 of the signal shutter 10 ] on the other hand controlling the ratio of the impression 
time amount of the polar voltage V0 and another side polarity voltage-VO. Consequently, a two- 
dimensional multi-gradation display is obtained ( drawing 7 ). moreover ~ the above-mentioned display 
2 ~ the light transmission time amount of each pixel — each 8 — it is as short as xtO, and since the 
display property of an impulse mold is acquired, an image quality improvement with a dynamic image is 
realizable. 

[0069] In addition, the liquid crystal used with this scan board 40' and the signal shutter 10 is S C E8 
which is an FLC material made from BDH, and is t0=l[ms] V0=10[V]. 

[0070] [Gestalt 2 of operation] It will be as follows if the gestalt of other operations of this invention is 
explained based on drawing 23 from drawing 9 . In addition, the same sign is given to the member of 
explanation shown in the gestalt 1 of the aforementioned operation, and the member which has the same 
function for convenience, and the explanation is omitted. Moreover, especially about the term defined in 
the gestalt 1 of operation, unless it refuses, also in the gestalt of this operation, it shall use in conformity 
with the definition. 

[0071] As shown, for example in drawin g 9 , when the electrode DL 2 of the signal shutter 10 is in the 
display condition of LevelO according to the display 1-2 concerning the gestalt 1 of the aforementioned 
operation, the voltage of negative polarity must always be impressed to an electrode DL 2 ( drawing 2 
(b)). Since this will impress direct current voltage to liquid crystal 16, deterioration of a drive property 
etc. may produce it in liquid crystal 16. 

[0072] So, the gestalt of this operation explains two methods for coping with this problem. 
[0073] [1] There is the method of using the electrode which divided each electrodes DL0-DL5 into two 
in the installation direction of each electrode instead of the data electrode 12 of the signal shutter 10 as 
the 1st method corresponding to the problem which impresses direct current voltage to the liquid crystal 
of the method signal shutter which divides an electrode. This method is explained using drawing 12 
from drawing 10 . 

[0074] Drawing 10 is the mimetic diagram showing the configuration of signal shutter (display device, 
1st liquid crystal panel) 10* which can be used instead of the signal shutter 10 ( drawing 2 ). In addition, 
signal shutter 10* is equipped with the same configuration as the signal shutter 10 except for the point 
which it data electrode (a continuum, the 1st electrode) 12' Has instead of the data electrode 12. 
[0075] That is, as shown in drawing 10 (a), the glass substrate 1 1 with which data electrode 12' was 
arranged, and the glass substrate 12 with which the counterelectrode 14 was arranged make data 
electrode 12' and a counterelectrode 14 counter inside, and are arranged, both the glass substrates 1 1 and 
the periphery section of 13 are stuck using encapsulant 15, between them, liquid crystal 16 is poured in 
and above-mentioned signal shutter 10' is formed. 

[0076] And as shown in drawing 10 (b), as for the above-mentioned glass substrate 11, data electrode 
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12* with plurality transparent [ to which it becomes the surface from ITO etc. ] (DLU0-DLU5, DLDO- 
DLD5) is formed. In addition, the surface is covered with the transparent insulator layer (not shown) 
which this data electrode 12* becomes from silicon oxide (Si02). Furthermore, on the insulator layer, 
uniaxial orientation processing of rubbing processing etc. is performed and the orientation film (not 
shown) is formed. 

[0077] Moreover, the transparent counterelectrode 14 (DCOM) of one sheet with which the above- 
mentioned glass substrate 13 consists of ITO etc. on the surface is formed. Furthermore, a ferroelectric 
liquid crystal can be used as the above-mentioned liquid crystal 16. 

[0078] Here, each above-mentioned data electrode 12 f has the configuration in which each electrodes 
DL0-DL5 ( drawing 2 (b)) of the data electrode 12 of the signal shutter 10 were halved to two fields in 
accordance with the imagination parting line which intersects perpendicularly with the installation 
direction (the 1st direction) of each electrode. That is, electrodes DLU0-DLU5 (12*11) and electrodes 
DLD0-DLD5 (12'D) are formed in the glass substrate 1 1 of signal shutter 10' in the configuration into 
which electrodes DL0-DL5 were divided, respectively. In addition, the patterns of division may not be 
two division. 

[0079] And it connects according to an individual at a driver IC, and electrode 12TJ and 12T) divided 
into two are driven. While impressing the voltage for specifically maintaining DC balance to electrode 
(continuum, 1st electrode) 12T> while irradiating light to electrode 12TJ and irradiating light to electrode 
12T), the voltage for maintaining DC balance to electrode (continuum, 1st electrode) 12*11 is impressed. 
DC component ofthe voltage impressed to liquid crystal 16 can be removed by this, and deterioration of 
a liquid crystal property can be prevented. 

[0080] When the signal shutter 10 is transposed to above-mentioned signal shutter 10' in a display 2 
( drawing 6 ) here using drawing 1 1 and drawing 12 , the voltage impressed to each electrode of scan 
board 40' and signal shutter 10* is explained. In addition, below, only some electrodes are explained. 
[0081] The voltage impressed to ITO electrode 44of scan board 40' ' (it is displayed as SCOM in 
drawing 5 (b)) and the voltage impressed, respectively to the 0th electrode of the ITO electrode 42 of 
scan board 40', the 1st electrode, and the 2nd electrode (it is displayed as SL0, SL1, and SL2 in drawing 
5 (b)) are shown in drawing 1 1 in order. In addition, SWON on the timing of electrodes SL0, SL1, and 
SL2 and SWOFF show that the portion of an electrode SL 0 will be in a light transmission condition by 
time amount-8xt0, and the portion of an electrode SL 0 will be in an optical nontransparent condition by 
time amount OxtO with the electrode SL 0. 

[0082] The voltage impressed to drawing 12 to the counterelectrode 14 (it is displayed as DCOM in 
drawing 10 (b)) of signal shutter 10', The voltage impressed among data electrode 12of signal shutter 10' 

respectively to the 0th electrode of electrode 12TJ, the 1st electrode, the 2nd electrode, and the 3rd 
electrode (it is displayed as DLU0, DLU1, DLU2, and DLU3 in drawing 10 (b)), The voltage impressed 
among data electrode 12of signal shutter 10' \ respectively to the 0th electrode of electrode 12T>, the 1st 
electrode, the 2nd electrode, and the 3rd electrode (it is displayed as DLD0, DLD1, DLD2, and DLD3 in 
drawing 10 (b)) is shown. 

[0083] Here, as for electrode 12TJ (DLU0-DLU3) and electrode 12'D (DLD0-DLD3), a dc component is 
canceled by the time amount by which light is irradiated from the back light 30 of a scan mold by 
impressing the voltage of reversed polarity to the time amount by which light is not irradiated on the 
voltage for a display after that, respectively. 

[0084] For example, the voltage for a display is impressed between time amount-8xt0-16xt0 by which 
light is irradiated from the back light 30 of a scan mold, and, as for the electrode DLU2, the voltage of 
reversed polarity is impressed in time amount-8xt0-16xt0 after that between time amount 16xt0-40xt0 
by which light is not irradiated. On the other hand, as for an electrode DLD2, the voltage for a display is 
impressed between time amount 16xt0-40xt0 by which light is irradiated from the back light 30 of a 
scan mold. Then, between time amount 40xt0-64xt0 (namely, time amount-8xtO-16xtO) by which light is 
not irradiated, the voltage of reversed polarity is impressed in time amount 16xt0-40xt0. 
[0085] [2] There is a method of placing the compensation panel which polarity reverses for example, 
with 1 frame period between a signal shutter and the polarizing plate by the side ofthe back light of a 
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scan mold as the 2nd method corresponding to the problem which impresses direct current voltage to the 
liquid crystal of the method signal shutter which prepares a compensation panel. This method is 
explained using drawing 23 from drawing 13 . 

[0086] First, the display 3 which combined the signal shutter 10 ( drawing 2 ) and the compensation 
panel 50, and the back light 30 of the scan mold equipped with scan board 40' ( drawing 5 ) is explained 
using drawing 13 and drawing 14 . Drawing 13 is the mimetic diagram showing the configuration of a 
display 3, and the principle of operation of the signal shutter 10 and the compensation panel 50. 
Moreover, drawing 14 is the mimetic diagram showing the configuration of the compensation panel 50. 
[0087] As shown in drawing 13 , as for the indicating equipment 3, the compensation panel 50 is formed 
between the signal shutter 10 and the polarizing plate 19 by the side of the back light 30 of a scan mold. 
[0088] As shown in drawing 14 (a), the glass substrate 51 with which the ITO electrode 52 and 54 were 
arranged, respectively, and 52 make the ITO electrode 52 and 54 counter inside, and are arranged, both 
the glass substrates 51 and the periphery section of 53 are stuck using encapsulant 55, between them, 
liquid crystal 56 is poured in and the above-mentioned compensation panel 50 is formed. 
[0089] And as shown in drawing 14 (b), the solid ITO electrode 52 (COM2) with which the above- 
mentioned glass substrate 51 becomes the surface from ITO etc. and which does not carry out patterning 
is formed. In addition, the surface is covered with the transparent insulator layer (not shown) which this 
ITO electrode 52 becomes from silicon oxide (Si02). Furthermore, on the insulator layer, uniaxial 
orientation processing of rubbing processing etc. is performed and the orientation film (not shown) is 
formed. 

[0090] Moreover, the solid ITO electrode 54 (COM1) with which the above-mentioned glass substrate 
53 becomes the surface from ITO etc. and which does not carry out patterning is formed. In addition, 
this counterelectrode 54 is covered with the transparent insulator layer (not shown) which consists of 
silicon oxide (SiQ2). Moreover, on the insulator layer, uniaxial orientation processing of rubbing 
processing etc. is performed and the orientation film (not shown) is formed. 

[0091] That is, the above-mentioned compensation panel 50 will be the same configuration as the FLC 
panel used as a signal shutter 10 ( drawing 2 ), if the point which does not carry out patterning of the 
ITO electrode 52-54 is removed. And S C E8 made from BDH which is a ferroelectric liquid crystal can 
be used like [ the liquid crystal 56 to pour in ] the signal shutter 10. 

[0092] In addition, the ferroelectric liquid crystal was used for liquid crystal 56 for earning the speed of 
change of a polarization shaft. Therefore, when you do not need the speed of change of a polarization 
shaft, it can also adopt TN liquid crystal etc. as the liquid crystal 56 to pour in. 
[0093] And as shown in drawing 13 , the above-mentioned compensation panel 50 makes the signal 
shutter 10 and the direction of rubbing intersect perpendicularly, and is arranged. If arrangement of the 
compensation panel 50 and the FLC molecule of the signal shutter 10 intersects perpendicularly, light is 
nontransparentized and arrangement of both does not intersect perpendicularly, light penetrates. 
[0094] Here, three examples are given and explained about the voltage impression timing to each 
electrode of scan board 40', each electrode of the signal shutter 10, and each electrode of the 
compensation panel 50, referring to drawing 15 - drawing 17 , drawing 18 - drawing 20 , drawing 21 - 
drawing 23 . 

[0095] First, the 1st example of the voltage impressed from drawing 15 in a display 3 ( drawing 13 ) 
using drawing 1 7 to each electrode of scan board 40', the signal shutter 10, and the compensation panel 
50 is explained. In addition, below, only some electrodes are explained. 

[0096] The voltage impressed to ITO electrode 44of scan board 40' ' (it is displayed as SCOM in 
drawin g 5 (b)) and the voltage impressed, respectively to the 0th electrode of the ITO electrode 42 of 
scan board 40 ? , the 1st electrode, and the 2nd electrode (it is displayed as SL0, SL1, and SL2 in drawing 
5 (b)) are shown in drawing 15 in order. In addition, SWON on the timing of electrodes SL0, SL1, and 
SL2 and SWOFF show that the portion of an electrode SL 0 will be in a light transmission condition by 
time amount-8xt0, and the portion of an electrode SL 0 will be in an optical nontransparent condition by 
time amount OxtO with the electrode SL 0. 

[0097] The voltage impressed to the ITO electrode 54 (it is displayed as COM1 in drawing 14 (b)) of the 


http ://www4. ipdl jpo .go jp/cgi-bin/tran_web_cgi_ejj e 


1/30/2004 


Page 11 of 21 


compensation panel 50 and the voltage impressed to the ITO electrode 52 (it is displayed as COM2 in 
drawing 14 (b)) are shown in drawing 16 in order. As shown in drawing 16 , the voltage impressed to an 
electrode COM 2 reverses the polarity in 1 frame period. That is, it is voltage to an electrode COM 2. - 
In the period (for example, time amount 40xt0-88xt0) when the compensation panel 50 serves as a 
straight polarity frame at, and voltage +V0 is impressed at the period (for example, time amount-8xt0- 
40xt0) when V0 is impressed, the compensation panel 50 serves as a negative polarity frame. 
[0098] The voltage impressed to the counterelectrode 14 (it is displayed as DCOM in drawing 2 (b)) of 
the signal shutter 10 and the voltage impressed, respectively to the 0th electrode of the data electrode 12 
of the signal shutter 10, the 1st electrode, the 2nd electrode, and the 3rd electrode (it is displayed as 
DL0, DL1, DL2, and DL3 in drawing 2 (b)) are shown in drawing 17 in order. 

[0099] Here, since arrangement of the FLC molecule of these two FLC panels intersects perpendicularly 
when the polarity ( drawing 17 ) of the voltage impressed to each electrodes DL0-DL5 ( drawing 2 (b)) 
of the data electrode 12 of the signal shutter 10 is the same as the polarity ( drawing 16 ) of the voltage 
impressed to the electrode COM 2 ( drawing 14 (b)) of the compensation panel 50, light is 
nontransparentized. When the polarity of the voltage impressed to an electrode COM 2 and each 
electrodes DL0-DL5 differs, in order that about 45 degrees [ 20 degrees - ] of arrangement of the FLC 
molecule of the FLC panel whose number is two may incline on the other hand, light penetrates. 
[0100] In addition, Level0-Level8 on the timing of the electrodes DL0-DL3 of drawing 17 show the 
voltage impressed to a straight polarity frame to electrodes DL0-DL3 ( drawing 2 ). Moreover, LevelO- - 
Level8- shows the voltage impressed to a negative polarity frame to electrodes DL0-DL5. 
[0101] Since the dc component of the voltage impressed with a straight polarity frame and a negative 
polarity frame to each electrode of the signal shutter 10 and the compensation panel 50 is canceled like 
an electrode DL 2 by this even if it is always in the display condition of LevelO, one polar direct current 
voltage always is not impressed to liquid crystal, and problems, such as deterioration of the drive 
property of liquid crystal, can be avoided. 

[0102] Furthermore, the 2nd example of the voltage impressed from drawing 18 in a display 3 ( drawing 
13 ) using drawing 20 to each electrode of scan board 40\ the compensation panel 50, and the signal 
shutter 10 is explained. In addition, from drawing 18 , since the timing chart of drawing 20 is almost the 
same as the timing chart shown in drawing 17 from drawing 15 , only difference is explained. 
[0103] In the 2nd example, as shown in drawing 20 , the voltage V0 impressed to each electrodes DL0- 
DL3 of the signal shutter 10 and the sequence of -V0 are changed with the last voltage. For example, 
although the voltage impressed to an electrode DL 0 has been begun from impressing the same polar 
voltage V0 since the last voltage was V0 in time amount-8xt0-0xt0, the last voltage in time amount 
0xt0-8xt0 - Since it was V0, it is the same polar voltage. - It has started with impressing V0. 
[0104] Here, the orientation condition of the liquid crystal 16 of the signal shutter 10 changes with the 
voltage impressed to the data electrode 12. Moreover, in order for the orientation condition of a 
ferroelectric liquid crystal to change by polar change, the period of several 10 [mus] is required. 
Therefore, in order to obtain an exact gradation display, in consideration of the part, the changing time 
amount of voltage polarity must be tuned finely. 

[0105] For example, as shown in drawing 17 , to the timing of said electrode DL 0 of the 1st example, 
change of applied-voltage polarity has arisen in time amount 8xt0 and time amount 14xt0 between 
selection time amount 8xt0-16xt0. On the other hand, as shown in drawing 20 , to the timing of the 
electrode DL 0 of the 2nd example, change of applied- voltage polarity only arises in time amount 12xt0 
between time amount 8xt0-16xt0. Since the speed of response time amount of a ferroelectric liquid 
crystal is several 10 [mus] necessity, it has the problem that the brightness of this response period cannot 
be controlled. Therefore, time amount fine tuning for a polar change of the direction which impresses 
voltage according to the last voltage becomes easier like the 2nd example. 

[0106] Moreover, the power consumption in the signal shutter 10 will decrease, so that it is necessary to 
supply a charge required for it and the count of this voltage polarity change decreases, in order to change 
the voltage polarity impressed to liquid crystal 16, since it can consider that this signal shutter 10 is a 
capacitive load. 
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[0107] Thus, a desirable result is obtained by the two above-mentioned points by the last voltage 
changing whether which polar voltage is impressed previously at a certain unit period based on the 
hysteresis of which polarity, i.e., the voltage impression till then. 

[0108] In addition, at the voltage impression timing of the electrode DL 1 of the 2nd example, it is the 

voltage of order between ( drawing 20 ) time amount 32xtO-40xtO. - Since it needs to be referred to as 

V0, even if it impresses the period of voltage V0 to which timing, the effect in the two above-mentioned 

points is seldom expectable. In this case, it is also effective to impress voltage V0 in the center of that 

period so that a cross talk with the signal of order cannot occur more easily. 

[0109] Moreover, while is impressed by a certain unit period, and which polarity and the voltage 

impression hysteresis till then can also change [ the voltage in front of this ] the time amount width-of- 

face ratio of polar voltage and the polar voltage of another side by what kind of thing at it. 

[0110] Furthermore, the 3rd example of the voltage impressed from drawing 21 in a display 3 ( drawing 

13 ) using drawing 23 to each electrode of scan board 40', the compensation panel 50, and the signal 

shutter 10 is explained. In addition, from drawing 21 , since the timing chart of drawing 23 is almost the 

same as the timing chart shown in drawing 1 7 from drawing 1 5 , only difference is explained. 

[01 1 1] It is made to change in the 3rd example, corresponding to the gradation value which the applied 

voltage to each electrode of the signal shutter 10 should display, as shown in the voltage impression 

timing chart of electrodes DL0, DL1, DL2, and DL3 ( drawing 23 ). 

[0112] Here, in a ferroelectric liquid crystal, the force impressed to liquid crystal is proportional to 
applied voltage and spontaneous polarization. Moreover, the speed which changes the orientation 
condition of liquid crystal is proportional to the force, and in inverse proportion to viscosity. 
[0113] Then, the gradation display of a display 3 is attained by it not only changing the timing to which 
the polarity of the voltage impressed to the liquid crystal 16 of the signal shutter 10 is changed, but 
changing the voltage itself impressed to liquid crystal 16, and controlling an orientation condition. 
[0114] In this case, since the voltage which the voltage impression hysteresis till then should impress 
depending on what kind of thing it is changes, before impressing the target voltage, it is effective to 
impress reset voltage (for example, time amount-8xt0 and OxtO of the voltage impression timing chart of 
an electrode DL 0 ( drawing 23 )). 

[0115] Of course, the voltage impressed to an unit period may be changed according to the voltage 
impression hysteresis till then, the reset voltage impressed to an unit period and subsequent voltage can 
change both, and the ratio of voltage impression time amount width of face can also be changed. 
[0116] As mentioned above, if luminous intensity is condensed in a scanning direction (the 1st 
direction), it goes and light is condensed to a scanning direction to 1 -pixel width of face (pixel 
controlled by 1 scan electrode said by the passive matrix, and 1 gate electrode said by TFT), it will not 
be related in the state of any voltage impression at other pixels (the pixel on the non-choosing scan 
electrode said by the passive matrix, pixel by which the gate said by TFT is turned off). 
[0117] Then, if a long and slender pixel (width of face is pixel electrode width of face in signal- 
electrode width of face and TFT at a passive matrix) is made in the direction of a scan electrode and it 
drives using an active element in the long and slender pixel unit, it will have two or more pixels in a 
scanning direction, and a display property equivalent to the display which equipped the pixel unit with 
the active element will be acquired. Namely, the unit or two or more pixels which carried out the 
separation array in the 2nd direction which intersects it succeeding the scanning direction (the 1st 
direction), Width of face of light irradiated to the pixel is narrowed in a scanning direction (the 1st 
direction), the light is moved to a scanning direction (the 1st direction), and-dimensional [ 1 ] or a two- 
dimensional display can be realized by changing the transparency (or reflection) condition of the light of 
a pixel synchronizing with migration of the width of face of the light. 

[0118] Therefore, since it becomes the image by which the compaction was carried out with the inverse 
number of the number of scan electrodes (the number of scan electrodes is 40 in general if the width of 
face of the light which condensed is [ the width of face by the side of the scan of a panel ] 40cm in 1cm) 
assumed according to the above-mentioned display, dynamic-image image quality equivalent to an 
impulse mold display can be acquired. 
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[0119] In addition, when irradiating the light of scan electrode width of face to a 1 -dimensional element 
with the pixel which followed such a scanning direction and obtaining a two-dimensional image, it is 
desirable to double the average value of the light transmission (or reflection) condition which is a pixel 
while [ which the light to irradiate assumes ] moving by scan electrode width of face, and to change it to 
the intensity level which should be displayed in the location to assume. 

[0120] As a 1 -dimensional element suitable for the above-mentioned display, although a 1 -dimensional 
DMD element is also considered, especially in the case of LCD, it is difficult to obtain high definition 
with the passive-matrix configuration which does not have active elements, such as a TFT element, for 
every pixel. However, if a pixel slender in the direction of a scan electrode as mentioned above is given 
and the whole pixel is driven using an external driver IC, high definition can be obtained like the case 
where an active element is given for every pixel with a passive-matrix configuration. 
[0121] Namely, the above-mentioned 1 -dimensional element of the above-mentioned display is slender 
in the direction (the 1st direction) in which light is scanned on the 1st substrate. The arranged signal 
electrode (the 1st electrode) is formed in the 1st direction and the 2nd crossing direction. The 
counterelectrode (the 2nd electrode) which followed the scanning direction (the 1st direction) is formed 
on the 2nd substrate. When it is the liquid crystal display element which has arranged the liquid crystal 
from which these 1st substrates and the 2nd substrate are carried out inside, and an orientation condition 
changes an electrode between lamination and both substrates in them synchronizing with the migration 
of light to a scanning direction (the 1st direction), real value can be demonstrated more. In addition, the 
above-mentioned counterelectrode (the 2nd electrode) may be a solid electrode which continued also in 
the 1st direction while continuing in the 2nd direction. 

[0122] Furthermore, it is more desirable for an orientation condition to change, while the light moves 
[ the light of scan electrode width of face ] the above-mentioned liquid crystal display element by width 
of face (scan electrode width of face). And a ferroelectric liquid crystal is in one of the liquid crystal in 
which such a high-speed response is possible. Therefore, the ferroelectric liquid crystal is suitable for 
the liquid crystal display element of the above-mentioned display. 

[0123] Here, the mode in which move liquid crystal dynamically and light is scattered, and the mode 
which is moved with applied voltage and displays the angle of the orientation shaft of a liquid crystal 
molecule are shown in the display mode of a ferroelectric liquid crystal. And the direction of the latter 
mode is a high-speed response. Therefore, in order to use the latter mode, as for the above-mentioned 
display, it is desirable that one shaft of light which carries out incidence from the light source to a 1- 
dimensional element polarizes. 

[0124] In this case, the ferroelectric liquid crystal molecule of the above-mentioned 1 -dimensional 
element moves in the surface on the suitable cone which went to sleep to the substrate plane with 
applied voltage. Then, it is desirable to make in agreement the direction of a major axis of this 
ferroelectric liquid crystal molecule and the polarization shaft orientations of the polarization which 
carries out incidence from the light source to this 1 -dimensional element, after it impressed polar voltage 
on the other hand to the ferroelectric liquid crystal through an above-mentioned signal electrode (the 1st 
electrode) and an above-mentioned counterelectrode (the 2nd electrode) and the ferroelectric liquid 
crystal molecule has moved with this voltage in the above-mentioned cone top. In addition, even if it is 
desirable similarly even if it makes this intersect perpendicularly, and a shaft shifts somewhat, there is 
no change in being effective. 

[0125] At this time, it is more desirable that it will be in the condition that the ferroelectric liquid crystal 
molecule lay down enough on the above-mentioned cone by voltage impression. Moreover, since a 
ferroelectric liquid crystal will also require time amount before a molecule lies down enough from 
voltage impression, it is desirable to make in agreement the direction of a major axis of a ferroelectric 
liquid crystal molecule and the polarization shaft orientations of the polarization which carries out 
incidence from the light source to this 1 -dimensional element, after it took into consideration this time 
amount and the time amount which scans light and suitable time amount has passed (parallel or 
rectangular cross). 

[0126] Below, the drive method of the above-mentioned display is explained. By on the other hand 
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impressing the polar voltage same with having impressed, when setting a polarization shaft by the 
ferroelectric liquid crystal of the above-mentioned 1 -dimensional element previously through a signal 
electrode (the 1st electrode) and a counterelectrode (the 2nd electrode) By stabilizing the ferroelectric 
liquid crystal which constitutes a pixel in the location of the optical cutoff (or absorption) condition set 
up previously, and impressing the voltage of another side polarity, the ferroelectric liquid crystal which 
constitutes a pixel is stabilized in the opposite side on a previous cone in a location, and it can consider 
as a light transmission (or reflection) condition. 

[0127] However, by the above drive methods of a ferroelectric liquid crystal, when a display condition 
inclines toward dark or **, DC component impressed to liquid crystal inclines. And if DC continues 
being impressed, as for a liquid crystal device, change and deterioration of a drive property will take 
place. 

[0128] Then, when light has not hit to the signal electrode (the 1st electrode) of the above-mentioned 1- 
dimensional element and light has hit previously as the correspondence method for the bias by the 
above-mentioned DC component so that DC component may not remain in liquid crystal, it is desirable 
to impress DC component for canceling DC component impressed to liquid crystal. 
[0129] Moreover, there is a method of changing the polarization shaft of the light which carries out 
incidence to the above-mentioned 1 -dimensional element in the 1st next period and 2nd next period as 
the another correspondence method for the bias by the above-mentioned DC component. 
[0130] That is, on the other hand, polar voltage is impressed through a signal electrode (the 1st 
electrode) and a counterelectrode (the 2nd electrode) to a ferroelectric liquid crystal, and the direction of 
a major axis of this ferroelectric liquid crystal molecule and the polarization shaft orientations of the 
polarization which carries out incidence from the light source to a 1 -dimensional element are made to be 
in agreement or intersect perpendicularly in general in the 1st period of the above, after the ferroelectric 
liquid crystal molecule has moved with this voltage in the cone top. Moreover, the voltage of another 
side polarity is impressed through a signal electrode (the 1st electrode) and a counterelectrode (the 2nd 
electrode) to a ferroelectric liquid crystal, and the direction of a major axis of this ferroelectric liquid 
crystal molecule and the polarization shaft orientations of the polarization which carries out incidence 
from the light source to this 1 -dimensional element are made to be in agreement or intersect 
perpendicularly in general in the 2nd period of the above, after the ferroelectric liquid crystal molecule 
has moved with this voltage in the cone top. 

[0131] Thus, DC component serves as a display which cannot remain in liquid crystal easily by 
changing the polarization shaft orientations of the polarization which carries out incidence from the light 
source to a 1 -dimensional element. In addition, it is desirable that it is the voltage of reversed polarity 
with an absolute value equal [ the above-mentioned polar voltage and the voltage of another side 
polarity ] on the other hand. 

[0132] The above-mentioned display is driven as follows. Namely, by on the other hand impressing the 
polar voltage same with having impressed in the 1st period of the above, when letting a signal electrode 
(the 1 st electrode) and a counterelectrode (the 2nd electrode) pass to the ferroelectric liquid crystal of a 
1 -dimensional element and setting a polarization shaft in the 1st period By stabilizing the ferroelectric 
liquid crystal which constitutes a pixel in the location of the optical cutoff (or absorption) condition set 
up previously, and impressing the voltage of another side polarity, the ferroelectric liquid crystal which 
constitutes a pixel is stabilized in the opposite side on a previous cone in a location, and it can consider 
as a light transmission (or reflection) condition. Moreover, by impressing the voltage of another side 
polarity same with having impressed in the 2nd period of the above, when letting a signal electrode (the 
1st electrode) and a counterelectrode (the 2nd electrode) pass to the ferroelectric liquid crystal of a 1- 
dimensional element and setting a polarization shaft in the 2nd period By stabilizing the ferroelectric 
liquid crystal which constitutes a pixel in the location of the optical cutoff (or absorption) condition set 
up previously, and on the other hand impressing polar voltage, the ferroelectric liquid crystal which 
constitutes a pixel is stabilized in the opposite side on a previous cone in a location, and it can consider 
as a light transmission (or reflection) condition. 

[0133] Thus, since DC component impressed in the 1st and the 2nd period will be canceled even if a 
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display condition inclines toward any of **** they are if the 1st period and 2nd period are replaced by 
turns, it is hard coming to generate change and deterioration of a liquid crystal device of a drive 
property. In addition, if it changes per the field of a picture signal, or frame (an unit or plurality), since 
this 1st above-mentioned period and 2nd above-mentioned period can cancel DC component more 
certainly, they are desirable. 

[0134] Here, as a concrete method of changing the polarization shaft of the light which carries out 
incidence to a 1 -dimensional element by the 1st above-mentioned period and the 2nd above-mentioned 
period, incidence of the light which polarized to the 1 -dimensional element by changing [ the light 
emitted from the light source ] through and the rotatory-polarization condition of this liquid crystal for 
the 2nd liquid crystal panel through and after that can be carried out to the 1st polarizing plate. Of 
course, it is possible also by rotating a polarizing plate. 

[0135] Moreover, the liquid crystal panel (the 2nd liquid crystal panel) which used the ferroelectric 
liquid crystal can perform control of the polarization shaft of light which carries out incidence to a 1- 
dimensional element. In addition, although it is also possible to use TN (twisted nematic) liquid crystal 
etc. for this 2nd liquid crystal panel, since it is more desirable for the 2nd liquid crystal panel to also 
carry out a high-speed response, a ferroelectric liquid crystal is suitable. 

[0136] It continues and how to indicate by multi-gradation with the 1 -dimensional element using a 
ferroelectric liquid crystal is explained. 

[0137] Only a binary display can be performed if only polar or another side polar voltage is impressed to 
the period which only the scan electrode width of face which the light which carries out incidence 
assumes moves to the above-mentioned 1 -dimensional element on the other hand. However, if these two 
voltage is replaced in the middle of that period, a gradation display can be performed according to that 
timing to replace. 

[0138] Then, they are a signal electrode (the 1st electrode) and a counterelectrode (through, the time 
amount which, on the other hand, impresses the polar voltage V0 for 2nd electrode>, and voltage of 
another side polarity - a ratio with the time amount which impresses V0 within a fixed period) to a 
ferroelectric liquid crystal. For example, like the electrodes DL1 and DL2 of selection time amount- 
8xt0-0xt0 of drawing 17 , by making it change in 0:1-1:0, optical cutoff / transparency condition of a 
pixel is controlled, and it becomes possible to display the gradation level of arbitration. 
[0139] Moreover, as other methods of indicating by multi-gradation with the 1-dimensional element 
using a ferroelectric liquid crystal, there are also a method of changing the value of voltage polar and 
another side polar on the other hand impressed to the period which only the scan electrode width of face 
which the light which carries out incidence to the above-mentioned 1-dimensional element assumes 
moves, and a method of continuing impressing a certain specific voltage according to gradation 
displaying. In addition, the method of changing the ratio of the impression time amount of the above- 
mentioned voltage, and concomitant use are possible for these methods. 

[0140] Furthermore, on the other hand in the period of scan electrode width of face when the reaction 
rate of the liquid crystal when impressing a certain polar voltage is assumed in front of that, the voltage 
impressed at the end changes in polarity or another side polarity again according to the voltage 
impression hysteresis till then. 

[0141] For example, time amount is ** or ** for a ferroelectric liquid crystal molecule moving to the 
location corresponding to the another side polarity voltage, if the voltage of another side polarity is 
impressed after continuing impressing polar voltage on the other hand. Therefore, when the voltage of 
another side polarity is continuing being impressed previously, a cross talk arises at the period. 
[0142] Then, in the period of the scan electrode width of face to assume, when the voltage in front of 
this changes any of polar voltage and the voltage of another side polarity are impressed previously on 
the other hand according to what kind of thing, which polarity and the voltage impression hysteresis till 
then can reduce this cross talk, and can obtain a desirable display. If the last voltage is polarity on the 
other hand, specifically, on the other hand, it will begin to impress from the polar voltage. 
[0143] Moreover, in the period of the scan electrode width of face to assume, also when which polarity 
and the voltage impression hysteresis till then, on the other hand, changes [ the voltage in front of this ] 
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the ratio of the time amount width of face of polar voltage and the voltage of another side polarity 
according to what kind of thing, a cross talk can be reduced and a desirable display can be obtained. If 
the last voltage is polarity on the other hand, specifically, the ratio of polar voltage on the other hand 
will be made small. 

[0144] Moreover, in the period of the scan electrode width of face to assume, also when which polarity 
and the voltage impression hysteresis till then changes [ the voltage in front of this ] the voltage 
impressed to a fixed period according to what kind of thing, a cross talk can be reduced and a desirable 
display can be obtained. 

[0145] Furthermore, the amendment method for these gradation displays can be mutually used together. 
[0146] In addition, the gestalt of each above-mentioned operation does not limit the range of this 
invention, and modification various by within the limits of this invention is possible for it. 
[0147] The display device by which it comes to arrange the display concerning this invention 
succeeding the 2nd direction where the continuum (data electrode 12 ( drawing 2 )) which can form two 
or more controllable pixels according to an individual crosses transparency or reflective condition of 
light in the 1st direction in this 1st direction, the Mitsuteru gunner stage which irradiates light 
alternatively only at the specific width of face of the 1st direction of the above-mentioned display device 
— having — the above — each — you may be the configuration that the pixel for a display is formed in a 
continuum of the width of face of the 1 st direction of the light irradiated by the above-mentioned 
Mitsuteru gunner stage. Thereby, the display of an impulse mold response is obtained using the display 
device which was driven by the exterior or the internal driver and by which one-dimensional array was 
carried out. 

[0148] moreover, the above-mentioned display — the above-mentioned Mitsuteru gunner stage each — 
you may be the configuration which scans the above-mentioned light of specific width of face in the 1st 
direction to a continuum. 

[0149] Moreover, the above-mentioned display may be the configuration that transparency or reflective 
condition of the light of the above-mentioned pixel changes synchronizing with the light with which the 
above-mentioned display device is alternatively irradiated by the above-mentioned Mitsuteru gunner 
stage being scanned in the 1st direction of the above-mentioned display device. 

[0150] moreover, as for the above-mentioned display, the above-mentioned display device constitutes 
the above-mentioned display device — each — you may be the configuration that transparency or 
reflective condition of the light of the above-mentioned pixel changes with change of the voltage 
impressed to a continuum. 

[0151] moreover, the above-mentioned display — the above — the voltage impressed to a continuum may 
be the configuration set up based on the information which should be displayed corresponding to the 
above-mentioned pixel. 

[0152] Moreover, the above-mentioned display may be the configuration that a ratio with the light 
transmission of the above-mentioned pixel or a light reflex period, optical cutoff, or a light absorption 
period irradiates light so that it may change from 0:1 in 1:0, in a period after the above-mentioned 
Mitsuteru gunner stage irradiates light alternatively at the specific width of face of the 1st direction of 
the above-mentioned display device until it irradiates light alternatively at the following specific width 
of face. As for the above-mentioned display, a multi-gradation display is obtained by this drive method. 
[0153] Moreover, the 1st substrate with which two or more 1st electrodes with which the above- 
mentioned display device was prolonged in the 1st direction of the above, and the above-mentioned 
display was arranged succeeding the 2nd direction of the above were formed in the surface, Have the 
2nd substrate with which the 2nd electrode prolonged in the 1st direction of the above at least was 
formed in the surface, and where opposite arrangement of each electrode forming face is carried out, the 
1st substrate of the above, and the 2nd substrate You may be the configuration which consists of the 1st 
liquid crystal panel with which it comes to enclose the liquid crystal from which an orientation condition 
changes synchronizing with the scan of the light to the 1 st direction by the above-mentioned Mitsuteru 
gunner stage. Thereby, since the above-mentioned indicating equipment does not have the problem of a 
yield like a liquid crystal panel which used active elements, such as TFT, it becomes possible [ using a 
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liquid crystal panel as a display device ]. 

[0154] Moreover, the liquid crystal with which the above-mentioned display was enclosed with the 1st 
liquid crystal panel of the above may be a ferroelectric liquid crystal. Here, a speed of response is 
proportional to the display capacity of a scanning direction, a ferroelectric liquid crystal with a speed of 
response quick as liquid crystal of a liquid crystal panel is used for the above-mentioned display by this 
— a display — resolution can be made high. 

[0155] Moreover, based on the information which the 1st liquid crystal panel of the above should 
display on the pixel of the above-mentioned display device, the above-mentioned display so that this 
pixel may be in optical cutoff or a light absorption condition While the 1st polar voltage is impressed to 
the above-mentioned ferroelectric liquid crystal with the 1 st electrode of the above, and the 2nd 
electrode You may be the configuration that the 2nd polar voltage of reversed polarity is impressed to 
the above-mentioned ferroelectric liquid crystal with the 1 st electrode of the above, and the 2nd 
electrode, as for the 1st polarity of the above so that this pixel may be in light transmission or a light 
reflex condition. 

[0156] Moreover, when the light of the above-mentioned display by which incidence of the 1st liquid 
crystal panel of the above is carried out to the above-mentioned display device is 1 shaft polarization, 
The direction of a major axis of the liquid crystal molecule of this ferroelectric liquid crystal when the 
1st polar voltage is impressed with the 1st electrode of the above, and the 2nd electrode and the 
orientation condition of the liquid crystal molecule of a ferroelectric liquid crystal is equal to an one 
direction, The polarization shaft orientations of the polarization by which incidence is carried out to the 
above-mentioned display device may be the configurations which have the relation which is parallel or 
intersects perpendicularly in general. Here, the display mode of a ferroelectric liquid crystal is excellent 
in the mode in which move a ferroelectric liquid crystal molecule and it moves the molecule of Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. on voltage as a primary shaft orientation condition, 
for contrast and a speed of response. Thereby, the above-mentioned display can be displayed with the 
display mode of such a ferroelectric liquid crystal. 

[0157] Moreover, according to the information which the 1st liquid crystal panel of the above should 
display on the period when light is irradiated by the pixel of the above-mentioned display device 
corresponding to this pixel, the above-mentioned display so that voltage may be impressed to this pixel 
Moreover, you may be the configuration which neutralizes the dc component of the voltage impressed to 
this pixel at the period by which light was irradiated at the period when light is not irradiated by the 
above-mentioned pixel. By this drive method, the above-mentioned display can cancel the direct- 
current- voltage component which poses a problem, and can prevent deterioration of the drive property 
of liquid crystal. 

[0158] Moreover, the above-mentioned display may be the configuration that the 1st electrode formed in 
the 1st substrate of the liquid crystal former panel of the above 1st is divided into plurality. DC 
component impressed to liquid crystal also in the display condition which inclined toward ( drawing 
10 ), dark, or ** by this configuration by especially the above-mentioned display dividing the electrode 
of a signal shutter up and down, and driving does not incline, but drive property deterioration of liquid 
crystal decreases, and it is desirable. 

[0159] When the light by which incidence of the 1st liquid crystal panel of the above is carried out to the 
above-mentioned display device is 1 shaft polarization, the above-mentioned display moreover, in the 
1st period The direction of a major axis of this liquid crystal molecule when the orientation condition of 
the liquid crystal molecule of this ferroelectric liquid crystal gathers in the 1st direction by impressing 
the 1st polar voltage to the above-mentioned ferroelectric liquid crystal with the 1st electrode of the 
above, and the 2nd electrode, In general, the polarization shaft orientations of the polarization by which 
incidence is carried out to the above-mentioned display device are parallel, or intersect perpendicularly. 
In the 2nd period The direction of a major axis of this liquid crystal molecule when the orientation 
condition of the liquid crystal molecule of this ferroelectric liquid crystal gathers in the 1st direction by 
impressing the 2nd polar voltage to the above-mentioned ferroelectric liquid crystal with the 1st 
electrode of the above, and the 2nd electrode, The polarization shaft orientations of the polarization by 
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which incidence is carried out to the above-mentioned display device may be the configurations which 
have the relation which is parallel or intersects perpendicularly in general. By this drive method, the 
above-mentioned display is changing a polarization shaft periodically, and DC component does not 
incline, but the display with little drive property deterioration of liquid crystal is obtained. 
[0160] Moreover, the above-mentioned display is the 1st period of the above based on the information 
which the 1st liquid crystal panel of the above should display to the pixel of the above-mentioned 
display device. While the 1 st polar voltage is impressed to the above-mentioned ferroelectric liquid 
crystal with the 1st electrode of the above, and the 2nd electrode so that the above-mentioned pixel may 
be in optical cutoff or a light absorption condition The 2nd polar voltage is impressed to the above- 
mentioned ferroelectric liquid crystal with the 1 st electrode of the above, and the 2nd electrode so that 
this pixel may be in light transmission or a light reflex condition. In the 2nd period of the above While 
the 1st polar voltage is impressed to the above-mentioned ferroelectric liquid crystal with the 1st 
electrode of the above, and the 2nd electrode so that the above-mentioned pixel may be in light 
transmission or a light reflex condition You may be the configuration that the 2nd polar voltage is 
impressed to the above-mentioned ferroelectric liquid crystal with the 1st electrode of the above, and the 
2nd electrode so that this pixel may be in optical cutoff or a light absorption condition. 
[0161] Moreover, when the light by which incidence of the above-mentioned display is carried out to the 
above-mentioned display device from the above-mentioned Mitsuteru gunner stage between the above- 
mentioned display device and the Mitsuteru gunner stage is 1 shaft polarization, You may be the 
configuration of having prepared the 2nd liquid crystal panel which controls the polarization shaft of the 
polarization by which incidence is carried out to this display device, by carrying out incidence of this 
polarization and controlling the orientation condition of a liquid crystal molecule in advance of the 
incidence of the polarization to this display device. Thereby, the above-mentioned display can give a 
polarization property electrically by using the 2nd liquid crystal panel, and the reliability **** 
polarization property that no mechanical-deterioration is is acquired. 

[0162] Moreover, the liquid crystal with which the above-mentioned display constitutes the 2nd liquid 
crystal panel of the above may be a ferroelectric liquid crystal. Thereby, the above-mentioned display is 
using a ferroelectric liquid crystal as liquid crystal of a liquid crystal panel, and the change of the 
polarization direction becomes quick. 

[0163] The above-mentioned display with moreover, the 1st electrode of the above and the 2nd electrode 
among periods after light is alternatively irradiated by the width of face of the specification [ the 1st 
liquid crystal panel of the above ] of the 1st direction of the above-mentioned display device until light 
is alternatively irradiated by the following specific width of face You may be the configuration that the 
ratio of the time amount by which the 1 st polar voltage is impressed to the above-mentioned 
ferroelectric liquid crystal, and the time amount to which the 2nd polar voltage is impressed changes in 
0:1-1:0. The above-mentioned indicating equipment controls optical cutoff / transparency condition of 
the pixel of the 1st liquid crystal panel of the above by this drive method, and indicates by multi- 
gradation on the gradation level of arbitration by it. 

[0164] Moreover, the above-mentioned display may be the configuration of determining the polarity of 
the voltage on which the 1st liquid crystal panel of the above is impressed to the beginning of the period 
when light is alternatively irradiated by the specific width of face of the 1st direction of the above- 
mentioned display device according to the polarity of applied voltage just before the above-mentioned 
light is irradiated. The above-mentioned display can make effect of the cross talk of the 1st liquid crystal 
panel of the above etc. hard to be influenced by this drive method. 

[0165] Moreover, the above-mentioned display may be a configuration in which the 1st liquid crystal 
panel of the above controls the light transmission of the pixel of the above-mentioned display device, a 
light reflex / optical cutoff, or a light absorption condition in connection with the voltage value change 
impressed to a ferroelectric liquid crystal with the 1st electrode of the above, and the 2nd electrode. The 
above-mentioned indicating equipment controls optical cutoff / transparency condition of the pixel of 
the 1st liquid crystal panel of the above by this drive method, and indicates by multi-gradation on the 
gradation level of arbitration by it. 
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[0166] Moreover, the above-mentioned display may be the configuration of determining the polarity of 
the voltage on which the 1st liquid crystal panel of the above is impressed to the beginning of the period 
when light is alternatively irradiated by the specific width of face of the 1st direction of the above- 
mentioned display device according to the polarity of applied voltage just before the above-mentioned 
light is irradiated. The above-mentioned display can make effect of the cross talk of the 1 st liquid crystal 
panel of the above etc. hard to be influenced by this drive method. 

[0167] furthermore, the indicating equipment of this invention — "— the line to which outgoing radiation 
of the above-mentioned linear light source (back light 20) was carried out from the slit of the light 
source, a condensing means for the slit of constant width to have been formed in the side along the 
height direction and for it to be cylindrical, to equip the interior with the above-mentioned light source, 
and to rotate a medial axis as the center of rotation, and the above-mentioned condensing means — you 
may be" configuration of providing the reflecting plate which reflects light in the above-mentioned 
display device. 

[0168] the line which the linear light source of the above-mentioned display has 1 -pixel width of face 
for the light which came out from the light source in a scanning direction, and has by this the length 
which crosses a continuum (the 1st electrode) in the 2nd direction which intersects a scanning direction 
(the 1st direction), and irradiates it in it — it condenses in light and a display device is irradiated, and a 
linear light source — rotation of a condensing means - a line — a continuum is irradiated in 1 -pixel 
width of face, moving light to a scanning direction, therefore, the above-mentioned linear light source — 
a line — since a continuum can be scanned in 1 -pixel width of face to a scanning direction with light, the 
two-dimensional display of the impulse mold using an optical shutter is realizable. 
[0169] The above-mentioned linear light source (back light 30) Furthermore, the indicating equipment 
of this invention, "between the light source and the above-mentioned display device The 3rd substrate 
with which the 3rd electrode installed in the 2nd direction of the above by the width of face of the 
above-mentioned pixel was formed in the 1st direction of the above two or more, Have the 4th substrate 
with which the 4th electrode installed in the 2nd direction of the above at least was formed, and an 
electrode forming face between the 3rd substrate of the above and the 4th substrate of the above which 
carried out opposite arrangement mutually the above — a line — you may be" configuration in which the 
2nd liquid crystal panel with which the liquid crystal from which an orientation condition changes 
synchronizing with the scan of light is enclosed is arranged. 

[0170] the line which the linear light source of the above-mentioned display has 1 -pixel width of face 
for the light which came out from the light source by changing one of the 3rd electrode into a light 
transmission condition in a scanning direction, and has by this the length which crosses a continuum (the 
1st electrode) in the 2nd direction which intersects a scanning direction (the 1st direction), and irradiates 
it in it — outgoing radiation of the light is carried out. and the thing for which a linear light source 
switches in order the 3rd electrode changed into a light transmission condition to a scanning direction - 
a line — a continuum is irradiated in 1 -pixel width of face, moving light to a scanning direction, 
therefore, the above-mentioned linear light source ~ a line — since a continuum can be scanned in 1- 
pixel width of face to a scanning direction with light, the two-dimensional display of the impulse mold 
using an optical shutter is realizable. 
[0171] 

[Effect of the Invention] the line to which the display of this invention has specific width of face as 
mentioned above in the display device by which two or more controllable continua are arranged in the 
2nd direction which intersects the 1st direction of the above in transparency or the nontransparent 
condition of the light of this pixel including two or more pixels arranged along the 1st direction, and the 
1st direction of the above — light — the above — it is the configuration of providing the linear light 
source which irradiates two or more [ of a continuum ] at coincidence. 

[0172] so, a continuum with the 1 -pixel width of face long and slender like the above-mentioned 
configuration which contains a pixel along a scanning direction (width of face is pixel electrode width of 
face in signal-electrode width of face and TFT at a passive matrix) — forming — a continuum — the line 
of the 1 -pixel width of face of the direction (the 2nd direction) which intersects this continuum with a 
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scanning direction while driving in an unit — if light is irradiated — each — a continuum — a line - the 
pixel for a display is formed of the light of the width of face of the 

[0173] Therefore, according to the above-mentioned configuration, a pixel does so the effect that the 
display of an impulse mold response is obtained, using the display device by which one-dimensional 
array was carried out. That is, since it becomes possible in the above-mentioned display to lower to the 
extreme the numerical aperture of the light which carries out incidence to an optical shutter, driving per 
signal electrode, it has two or more pixels in a scanning direction, and the effect that a display property 
equivalent to the display driven in the pixel unit is acquired is done so. 

[0174] the display of this invention - above - further ~ the above-mentioned linear light source - the 
above ~ a line ~ the above scan light along the 1st direction of the above, and according [ and / the 
above-mentioned display device ] to the above-mentioned linear light source — a line ~ it is the 
configuration which controls transparency or nontransparent condition of the light of the above- 
mentioned pixel synchronizing with the scan of light. 

[0175] so, the line which narrowed width of face of light in the scanning direction at the unit which 
carried out the separation array further in the 2nd direction which intersects it succeeding the scanning 
direction (the 1st direction), or two or more continua, while glaring moving light to a scanning direction 
the transparency (or reflection) condition of the light of the pixel irradiated — a line — the effect that- 
dimensional [ 1 ] or a two-dimensional display is realizable by making it change synchronizing with 
migration of light is done so. 

[0176] Therefore, in the display using an optical shutter, the two-dimensional display of an impulse 
mold is attained and the effect that the image quality of a dynamic image is improvable is done so. 
[0177] the display of this invention — above — further — the above-mentioned display device — the 
above-mentioned pixel — the above — a line - it is the configuration which controls the rate of the 
period of a light transmission condition and the period of an optical nontransparent condition in the 
period currently irradiated by light according to the gradation which should be displayed on the pixel. 
[0178] so, the above-mentioned configuration — the above-mentioned pixel — the above ~ a line — the 
effect that the gradation level of arbitration can be displayed is done so by controlling the rate of the 
period of a light transmission condition and the period of an optical nontransparent condition in the 
period currently irradiated by light according to the gradation which should be displayed on the pixel. 
[0179] The 1st substrate with which, as for the display of this invention, the 1st electrode with which the 
above-mentioned display device was installed in the 1st direction of the above was further formed in the 
2nd direction of the above two or more as mentioned above, Have the 2nd substrate with which the 2nd 
electrode installed in the 1st direction of the above at least was formed, and an electrode forming face 
between the 1st substrate of the above and the 2nd substrate of the above which carried out opposite 
arrangement mutually the above by the above-mentioned linear light source — a line — it is the 1st liquid 
crystal panel with which the liquid crystal from which an orientation condition changes synchronizing 
with the scan of light is enclosed. 

[0180] so, the liquid crystal panel which consists of a signal electrode and a counterelectrode further — a 
display device - carrying out - instead of [ of the scan electrode of a liquid crystal panel ] — the 
direction of a major axis of a signal electrode — a line — light is scanned, and the applied voltage to a 
signal electrode — a line — if transparency / nontransparent condition of each pixel of a liquid crystal 
panel is controlled synchronizing with the scan of light, it will indicate by multi-gradation on the 
gradation level of arbitration. 

[0181] every [ therefore, ] electrode [ the ] whose above-mentioned display is a continuum — driving — a 
line — though it is a passive-matrix configuration by scanning with light, the effect that high definition 
equivalent to the case where an active element is given for every pixel can be obtained is done so. 
[0182] Therefore, according to the above-mentioned display, a liquid crystal panel is used for a signal 
shutter, the two-dimensional display of an impulse mold is attained, and the effect that the image quality 
of a dynamic image is improvable is done so. Furthermore, since the above-mentioned indicating 
equipment does not have the problem of a yield like a liquid crystal panel which used active elements, 
such as TFT, it does so the effect that the cheap liquid crystal panel of a passive-matrix configuration 
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can be used as a display device. 

[0183] The display of this invention is a configuration currently further divided into plurality as 
mentioned above by the imagination parting line to which the 1st electrode of the above met in the 2nd 
direction of the above. 

[0184] since [ so, ], as for the above-mentioned display, the 1st electrode is further divided in the 1st 
direction at plurality ~ the 1st electrode — a line — it can drive separately in the field of the upstream of 
the scanning direction of light, and the field of the downstream. Therefore, the effect of becoming 
possible to impress voltage to the period when light is not irradiated by the pixel is done so so that the dc 
component of the voltage impressed to the period when light is irradiated by the pixel may be 
neutralized. 

[0185] Therefore, also in the display condition which inclined toward dark or **, the dc component 
impressed to the liquid crystal of the 1st liquid crystal panel does not incline, but the effect that 
deterioration of the drive property of liquid crystal can be prevented is done so. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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